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JD Pantascreen 


A self-recording tangent screen 


only $140°° 


Designed to eliminate error, wands, pins, and transcription 
of findings, the new Pantascreen developed by Jenkel-Davidson 
requires 7’2” of wall space in the horizontal meridian. 


Central field examinations are conducted from a position to the left 
of the screen. One hand control and automatic recording allow 
the examiner to continually observe the patient. 


The recording device is controlled by a single knob which moves the 
test objects and registers the findings on a chart. 


366 Post Street « San Francisco, California 


OPTICAL TJS COMPANY 
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EXCELLENT 
and EQUALLY EFFECTIVE 


in INFLAMMATION 
and/or INFECTION 
of the 


EXTERNAL EYE 


Terra-Cortril 


brand of oxytetracycline and hydrocortisone 


OPHTHALMIC SUSPENSION 


combines the outstanding therapeutic and 
prophylactic anti-infective range and 
effectiveness of TerramMycin® with the 


action of CorTri..® 


Supplied: In amber bottles of 5 cc., 
with sterile eye dropper, containing 
5 mg. oxytetracycline hydrochloride 
(Terramycin) and 15 


proven and predictable anti-inflammatory . 


DISEASES 
THE EYE 
and 
4 
| 
hydrocortisone (CORTRIL) per ce. | 


i AMERICAN JOURNAL OF OPHTHALMOLOGY 


Eyes Made To Order 


Walter Melcher is applying color on an artificial eye. He needs 
the skill of an expert glass blower plus the coloring technique of 
an artist to match eyes of all shapes and colorings. Fortunately, 
Walter is heir to 105 years’ experience. Our skilled glass and 
plastic eyemakers have passed along and perfected their tech- 
nics since 1851. These men visit most areas regularly to make 
artificial eyes that are perfectly matched for your patients — 
another reason to call or write our nearest office on your next 
replacement. 


® Made to order and selections from stock 
Complete ® Eyes sent on memorandum same day order 


received 


Damaged or broken artificial eyes accurately 
matched 


Fitted to all types of motility implants 
® Implants, X-Ray therapy shields, foreign body 


Service locators 


@ Superior Quality — Finest Workmanship 


30 North Michigan Avenue ° 510 Madison Avenue 
Chicago 2, Illinois New York 22, New York 


DETROIT « CLEVELAND + KANSAS CITY + MINNEAPOLIS © ST. LOUIS 
BOSTON «+ PHILADELPHIA + PITTSBURGH + WASHINGTON 
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_ greater the need 
for ORTHOGON! 


NOW ...Orthogon correction 


in 95% of single vision prescriptions 


without second-side surfacing / 


Modern eyewear demands ever bigger lenses. And, 
of course, the only way to make them bigger is to 
add more glass at the margin. How important it be- 
comes that your patients get the benefit of Orthogon 
38 marginal correction! To achieve the best possible 


end result of all your professional skill, insist on the 
highest order of quality in the lenses you prescribe. 
Insist on Orthogon—in any dresswear size. 

Now Orthogon uncuts are 

available in 58 X 60mm 


size. This means economy 
and quicker service. Even 


th t outsized mod 
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HYDROPTIC 


(MH YOROCORTIGONE ACETATE NEOMYCIN SULFATE. MERCK) 


‘HYDROPTIC’ provides double benefits. it guards 
vision by reducing inflammation and combating 
infection. Neatly packaged in unbreakabie plastic, 
‘HYDROPTIC'’ viais fit any purse or pocket, provide 
precise dropper action and protect the contents 
from contamination. 


Supplied: in plastic squeeze viele conteiming either 05% cc) or 25% (25 ce) 
“WYDROCORTONE Acetate 5 mg of neomycin sulfate per cc 


MERCK SHARP & DOHME 


DIVISION OF MERCK &2CO . Inc PHILADELPHIA 1. PA 
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Improved 


Sterilizer, Hot Air: features dry 
heat, constant 
forced circulation for even dis- 
tribution of heat, well insulated 
for economy and room comfort, 
fully automatic. 


Hot air sterilization eliminates 
the corrosive damage to sharp, 
delicate eye instruments so fre- 
quent in boiling, autoclaving 
and some cold sterilizing agents. 
High temperature is well below 
point at which temper of sharp 
instruments would be affected. 


Hot air sterilization eliminates 
bothersome refilling and clean- 
ing of water sterilizer and port- 
able autoclave. 


temperature 


Hot Air Sterilizer - 


To Prevent Corrosion of Sharp Eye Instruments 


Price: $247.50 


Ref. American Journal of 
Ophthaimology May 1956 


Special Features 


® Does not draw in outside air. 


® Circulation of air in sterilizer chamber insures constant temperature in all areas. 


© Good insulation reduces current consumption. 


Even preheating and’cooling prevents overheating in any area. 


© Fully automatic; requires no attendance after starting, and no special wiring or con- 


nections. 


Outside dimensions are 
20” long, 12” wide, and 
15” high. Each of the 
three trays measures 11” 
long, 5° wide and 1%" 
deep. 


Total useful capacity 
11” 6%" x 7%". 


Weight 40 Ibs. 


Fully Automatic Con- 
trols include INTERNAL 
TIMER, VISUAL THER- 
MOMETER and INDICA. 
TOR LIGHT. 


| Order directly from: 


After instruments are placed in the sterilizer, the switch at the right 
rear is moved forward. This includes the time switch in the circuit. The 
time clock is then set for the required sterilization and preheating time. 
The preheating time is 20 minutes and normally sterilization time is 30 
minutes, a total of 50 minutes. The temperature control knob is set at 
between 180° and 200° centigrade as desired. Then turn on control 
switch for operation, which is above the red light on the front. The red 
light indicates that the sterilizer is on. Thermometer on top of sterilizer 
can be checked to determine if inside temperature is correct. 


For uninterrupted operation of the sterilizer the time clock switch at 
the right rear should be pushed back. This removes the time clock 
from the circuit. 


Alternate current (AC) only, 110 Volt, 50-60 Cycle. 


4570 Audubon Ave. 
St. Lewis 10, Me. 
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in pediatric anesthesia 


To you, an operating room may be a 
familiar habitat. But to the pediatric 
patient, it’s a place of “ghosts”... 
strange sights and smells... awesome 
lights . . . a place of terror. 

With Pentothal Sodium adminis- 
tered rectally, your pediatric patients 
are never aware of the operating 
scene. Instead, they drop off pleasant- 
ly to sleep in their own rooms before 
surgery —awake there afterward with 
no memory of the events between. 
The safeness and humaneness of 
Pentothal by rectum has been con- 
firmed by clinical reports on over 


4,000 cases. Do you 
have the literature? 
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EYE MEDICATIONS © 


4 
4° Self Ae 


PINNACLE OF PROFESSIONAL EXCELLENCE 


Prescribe... 


Zinc Sulfate and Phenylephrine in a high viscosity low surface 
tension vehicle buffered to an acid pH which maintains the 
integrity of the active ingredients in a comfortable refreshing 
solution. ... 


A MODERN VERSION OF THE CLASSIC 
ZINC SULFATE WITH VASOCONSTRICTOR 


AVAILABLE IN 15 CC. D°S bottles (dropper sealed) from whole- 
salers throughout U.S.A., Canada. Puerto Rico and the Virgin 
Islands or directly from 


UNION CITY, NEW JERSEY 


Vas I Zinc is a trade mark of Ophthalmos, Inc. 


VAS ZINC 


PHTHALMOS, Inc. qua 
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widest 


approach METIMYD 
to 
eye disorders 


prednisolone and sulfacetamide 
antibacterial 
antiallergic 


\-inflammatory 
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Schering 


perfect 
fusion 
for 
sharp 
focus 
infection 
Scheri in - inflammation 
| Schering | ering eye disorders sped 


SULAMYD,® brond of Sulfocetomide Sodium U.S.P. 
METIMYD,®* brond of prednis 


LORON,® brond of cortisone acetate and chlorprophenpyridamine pre 
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Relax 


the nervous, 


tense, 


emotionally unstable: 


Reserpoid 


TRADE MARE FOR THE 


Each tablet contains: 
R ime 0.1 mg. 
Bites or 0.25 mg. 
or 1.0 mg. 
or 4.0 mg. 
The elixir contains: 
Reserpine 0.25 mg. 
per 5 cc, teaspoonful 
Supplied: 
Scored tablets 
0.1 and 0.25 mg. in bottles of 
100 and 500 


1.0 and 4.0 mg. in bottles of 100 
Elixir in pint bottles 


The Upjohn Company, Kalamazoo, Michigan 
anh af 
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vailable ... 


PROCHELATE 


0.37% and 1.85% Solution 


ISO-SOL BRAND OF sTeRILE E. D. T. A. 
Neutral Disodium Ethylene Diamine Tetra Acetate Solution 


Really Effective... 


For removing calcific corrneal 


opacities by chelation 


LIME BURNS 
PLASTER 


CEMENT 
LIME Slaked or Powdered 


BAND KERATITIS 


Available in sterile 100 cc vials Write for literature 


THE ISO-SOL CO., INC., BROOKLYN 17, N. Y. 


$0 404 

"Ola, 

ones oo 
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FURACIN 


BRAND OF NITROFURAZONE 


45 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


The most widely-used topical antibacterial— 
in formulations especially effective 
for infections of the eye, ear and nose 


ophthalmic 


“...Furacin is an effective antibacterial drug which may be safely pre- 
scribed for a variety of conditions involving the external eye and lids.”” 
Rapid, effective antibacterial action with unique lack of irritation. Indi- 
cated in external ophthalmic bacterial infections including conjunctivitis, 
blepharitis, dacryocystitis, keratitis, hordeolum, lid abscesses and for the 
prevention of postoperative infections. 

Furacin Ophthalmic Liquid: 15 cc. dropper bottle. 

Furacin Ophthalmic Ointment: 3.5 Gm. tube. 


In 120 cases of otitis treated, “the results have been excellent as compared 
to results obtained previously.” 

Prompt antibacterial and deodorizing action in otitis externa and media. 
It is nonirritating to the infected epithelial surfaces of the external canal. 
FurRaAcin Ear Solution: 15 cc. dropper bottle. 


“Intranasal and sinus inesiia have been found to diesels more 
promptly ... helps to combat the associated nasopharyngitis. .. 
Topically effective antibacterial (with vasoconstrictor ) indicated in 
rhinitis, nasopharyngitis and sinusitis. There is no irritation or stinging, 
or slowing of the ciliary beat. 

FuRACIN Nasal with ephedrine: 15 cc. dropper bottle. 

FuRACIN Nasal with Neo-Synephrine*: 15 cc. dropper bottle. 
*Neo-Synephrine—reg. trademark Winthrop Laboratories, Inc_, brand of phenylephrine. 


REFERENCES: 1. Brennen, J.W.: Am. J. Ophth. 1962. 2. Anderson, J. and Steele, C. H.: Laryngoscope 
S6:1279, 1948. 3. Spencer, J. T., in Conn, H. F.: Current Therapy 1964, W. Seunders 1954. 130. 


ZATON LASGORATORIES NORWICH, NEW YORK 


NITROFURANS new class of antimicrebiais neither antibiotics nor sulfonamides 


ear solution 3 
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FOR DRY EYES 


AS A VEHICLE -- - Ba LENS FLUID 


METHULOSE 


METHULOSE is an ideal substitute for lacri- 
mal secretions in Kerato-Conjunctivitis Sic- 
ca. It spreads smoothly throughout the con- 
junctival sac, relieving the feeling of ‘‘dry- 
ness and reducing irritation. 

METHULOSE will not clog eye lashes or blur 
vision. It is stable, does not support bac- 
A terial or fungal growth, and is unaffected 


PES 
RMACAL 
"ANTONC 


by light or long standing. Complete comfort 
is assured the patient. 
As a Vehicle 

METHULOSE is compatible with many drugs 
commonly used in Ophthalmology. Atro- 
pine Sulfate, Pilocarpine HCl and Homa- 
tropine HBr. may be added in therapeutic 
amounts. 


Contact Lens Fivid 
The lubricating and emollient action of 
METHULOSE enables the patient to wear 
ae lenses comfortably for long periods 
of time. 


METHULOSE is a non-irritating, buffered Methylcellu- 
lose solution. Preserved with Benzalkonium chloride 
U.S.P. 1:25,000. Supplied in the new 15cc. Plastic con- 
tainer, and hermetically sealed 15cc. and 30cc. screw 
cop gloss vial, dropper enclosed. 


Write for somples ond literature 
on complete line of ophthalmic 
solutions. 


METHULOSE, a brand of Methy!- 


Professional Pharmacal rmacal Inc. te: 


trademark of PROFESSIONAL 


Ato San Antonio, lexas io, 


“Menvilocturers of fine ophthalmic solutions since 1943" 


| 
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METHULOSE’ 


double-armed ophthalmic needie-sutures with 
special MICRO-POINT® needles designed 
in consultation with leading ophthalmologists 
for use in particularly delicate procedures. 


new needle sutures 
for scleral resection and dacry 
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HYDROCORTONE 


ACETATE 


(HYDROCORTIGONE ACETATE merncn) 


Topically administered hydrocortisone has proved 
to be ‘‘superior (to cortisone) in ...: contact der- 
matitis of the lids; vernal conjunctivitis; scierosing 
keratitis; superficial punctate keratitis; recurrent 
corneal erosions, and diffuse episcieritis...'’ ‘Most 
other lid and anterior segment diseases responded 
equally welleitherto cortisone orhydrocortisone..."’ 


Supplied Steriie Ophthsimec Suspensions of HYDROCORTONE Acetate —05 and 25 per cent, 


S ce dropper botties Ophtheime Omtment of HYDROCORTONE Acetete—i 5 per cont 35-Gm. 
tubes 


Reference: Hogan, Thygeson, and Kimures, Arch Ophth 166, (Feb ) 1995 


MERCK SHARP & DOHME 


DIVISION OF MERCK Inc... PHILADELPHIA! PA 
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Topically effective sight safeguards 
ANDI MIC OINTAAENT 


for | 
your 
entire 


a new maximum 
in protection RY bi 


agaist 


a new maximum 
in therapeutic 
effectiveness 


resistance 


anew maxunum 
in safety and 
toleration 


multi-spectrum 
synergistically 
strengthened... 


OLEANDOMYCIN TET 


igma 


| 


patient 
population 


a new ce tainty 


in antibiotic therapy, 
particularly for 

the 90% of patients 
treated at home 

and in the office 


Superior control of infectious dis- 
eases through superior control of 
the changing microbial population 
is now available in a new formu- 
lation of tetracycline, outstanding 
broad-spectrum antibiotic, with 
oleandomycin, Pfizer-discovered 
new antimicrobial agent which 
controls resistant strains. The syn- 
ergistic combination now brings to 
antibiotic therapy: (1) a new fuller 
antimicrobial spectrum which in- 
cludes even “resistant” staphylo- 
cocci; (2) new superior protection 
against emergence of new resist- 
ant strains; (3) new superior safety 
and toleration. 
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Christmas 


Good 


Geneva, N.Y. 
Rochester, N.Y. 


SHURON OPTICAL COMPANY, INC. 
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Each year one frame stands out— 


THIS YEAR THE FRAME IS BY 


one Onius ! 


Notice the crispness of 
line and definition of 
shape. Observe the deli- 
cate upsweep achieved by 
illusion and color treat- 
ment rather than extreme 
outline. Note how distinc- 
tive color silhouette mini- 
mizes bulk at the bridge, 
draws attention upward 
and outward for the sea- 
son's most flattering con- 
tour. 


BELLE 
CAROLINE 
SOCIETH’ 


Basic colors were select- 

* ed for wardrobe versa- 
tility and conformity to 
season's fashion shades. 
Temples compliment 
fronts, even to the color 
silbouette, in Belle Caro- 
line. Societé, with Color- 
amic or Jewel-brow, fur- 
ther projects Caroline styl- 
ing with added touches for 
dressy occasions. 


SIZES: Eye— 42, 44, 46; bridge— 18, 20, 22; 
TEMPLE: 4°, 4%", (LB). 


LA SH ! now in two new exciting colors: 


ws 


THE UNIVIS LENS COMPANY / DAYTON, OHIO 


BELLE 
CAROLINE 
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HELPING 


A Scientific Technique for YOU, Doctor! 


THE NEW QUANTITATIVE METHOD 


The new Keeler system establishes for the first time a quan- 
titative yet simple approach to this difficult problem. Time- 
saving measurements and tabulated data ensure rapid and 
accurate assessment of the magnification needed to raise the 
patient's acuity to any desired, or practicable, level. 


The Manual, ref. 3000, deals fully with the theory of the 
method and also gives a suggested testing routine plus de- 
tailed specification of magnifying aids. 

The Test-Charts, ref. 3001, in Keeler "A" Series notation, 
are scientifically designed for this new, time-saving routine. 


SPECTACLE MAGNIFIER 
(ILLUMINATED) 


4 KEELER OPTICAL PRODUCTS INC. 


617 S. 52nd Street, Philadelphia 43, Pa., USA 
Telephones: GRANITE 4-5310 & KINGSWOOD 4-0874 


HAND MAGNIFIER IN USE 
\ 
Ke jet 
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THE PARTIALLY-SIGHTED 


Hill 


NEW AIDS FOR YOUR PATIENTS—-8X to 20X INTERNALLY ILLUMINATED | 


These magnifying aids, used in conjunction with the above reference works, have given . 
even more than the hoped-for improvement in acuity. With them many patients need- . 
ing high magnification are reading again after many years’ lapse. 


For the first time ever, these magnifiers combine— 
(1) A large and flat field of view 
(2) Built-in illumination which is essential for working distances of 3 cm. or less. 


(3) Constant separation between magnifier and work, necessary because the depth of 
focus is only | mm. or less. 


Illustration below shows the Illuminated Spectacle Magnifier in use. Five interchangeable 
lens units, powers 8X to 20X, are available in Trial set similar in layout to the illuminated 
Hand Magnifier Trial Set, ref. 3030, illustrated right. 


Further 
information 
gladly 
available 


on request. 


Please write for full details of this service and 
all new instruments exhibited at Chicago. 


- 
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EASIEST WAY TO TREAT A PATIENT 


Finally! For the professional 
office ...the color, beauty and 
sleek styling of modern good 
design. The AO Deluxe Enaie 
« Casy-to-care- 
for, easy-to-look-at, and 
e all, more comfortable 
for your patient. 
The new footrest and sup- 
pot, newly styled arms, 
combin 


© t strength with 
beauty. The new 
is wider, comfortable — its 


shape tastefully blends with 
the footrest su Cush- 
ions are thick m rubber, 
contour curved to position 
your patients properly. 
Warm, friendly, light-hearted 
colors yesterday's 
ory tan, crisp jade green 
and newest of HT — a lovely 
shade of coral. This ey 
will last too. Amazing . 
gloss Epoxy baked enamel 
on base, arm and unit is 
harder, chip and 
resistant. Smart Bark-W eave 
Naugahyde upholstery wash- 
es clean in seconds. 
Full range of adjustments, 
choice of completely en- 
motor-operated 
or more economical foot 
operated model. 
Visit your nearby Sales Rep- 
resentative or write — 


American Optical 
Company 


INSTRUMENT OFVISION BUFFALO 1S NEW 


| 
Deluxe Chair 
\\ | 
— 
P 
y 


AMERICAN JOURNAL OF OPHTHALMOLOGY AAI 


Mow Univis lenses 


25mm. segments 


] | 


= Gee» Note the identifying tinted line 


The original Univis straight-top design—now in 25 mm. 
segment width when you need wider lateral field at near. 
Also has special Nu-Line treatment developed for wide 
segment bifocals. Prescribe for absolute security in the 
four vital areas of quality which must be built in by the 
manufacturer. 


You can now prescribe the original improved-type 3- 
foci multifocal with a 25 mm. segment—Univis, Highest 
standards of quality rigidly maintained. Rx for general 
purpose wear for 2.00 D reading add or greater. 


The popular Univis CV, specially treated to eliminate 
more than 80% of reflection and refraction by segment 
lines, now in 25 mm. segment width as well as in 23. 
Rx where reading add is greater than 2.00 D, 


From stock, for wide lateral field at near and intermediate 


THE CJNIVIS LENS COMPANY 
Dayton, Ohio 


| 


\c 
0-26 
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g ie IM E is your main problem 


in Routine Refractions... 
“c YCLOGYL’ 


HYDROCHLORIDE 
(Brand of cyclopentolate hydrochloride) 


a FOR YOU... 


THIRTY MINUTES’ waiting time.. 
the patient is ready! 


SAME DAY RECOVERY is obtained . . . Patients re- 
gain sufficient accommodation for reading within 
4-12 hours, twice as fast with the use of a miotic 
preparation.! 


USED ROUTINELY IN OFFICE AND HOSPITAL... 
Greater economy (fewer drops needed) and great- 
er speed make CYCLooyL a drug of choice for rou- 
tine cycloplegia in both office and hospital practice. 
CycLooy. facilitates routine handling of even 
large groups of out-patients. “Apparently, it is 
relatively nonirritating and nonsensitizing during 
local application.”? Patients can be assured that, 
except for the day of their examination, no time 
‘4 will be lost from work.* 

; DOSAGE: C —two drops of 0.5% 


or one drop 1.0%. deeply pigmented cyes, 
two drops of 1.0% instilled 10 minutes apart. 


Mydriasis — see literature in package (liter- 
ature on request). 
SUPPLIED: Sterile ophthalmic solution in Gif- 


ford’s Buffer (pH 6.0), with benzalkonium 
chloride as preservative agent. 0.5% Solution 


FOR YOUR PATIENTS... 


H., and McIntire, W. C.: Am. J. Ophth. SAMPLES ON REQUEST 


. Rasgorshek, R. 
40:34 (July) 1955. 
2. Council on Pharmacy and Chemistry, A.M.A.: New and 
ficial Remedies, Philadelphia, J. B. Lippincott 


= Shioffelin 
Company, 1955, p. 263. 

3. Gettes, B. C.: A.M A. Arch. Ophth. 51 :467 

ene Am. J th Pharmaceutical and Research Laboratories since 1794 
38 831 (Dec.) 1954 review of 6 studies covering 1035 
28 Cooper Squvore, New York 3, N. Y. 


in Canada: William Sofin Ltd., Montreal 25, P.Q. 


saves 
6 
A 
| 6 
C 
— am 
oa | 7 ~ — 15 cc dropper bottles; 1.0% Solution — 15 cc 
| fiat and 2 cc dropper bottles. == 
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By all means... 
look into 

a pair 

of perfect 


MERRY CHRISTMAS 


HAPPY NEW YEAR oo 


on-ease 


THE 
VISION-EASE 
CORPORATION 
SAINT CLOUD 


MINNESOTA 
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PHOTOGRAPHED ACTUAL SIZE 
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CHECK THE ADVANTAGES OF 


Che Simmay Ophthalmoscope 


S 


—the smallest ophthalmoscope made, outstanding for 
ease in handling. Offers many advantages not found in 


other, larger instruments, and provides specifically : 


@ Compact size—easy control 
@ Brilliant illumination 
@ Low operating temperature—does not overheat 
@ Unusual lens range: +54 and —35 diopters 
@ One dial operation from +24 to —25 diopters 
@ A four-aperture diaphragm: 2 spots, | slit, 
1 red-free filter 
An accessory unit is available to convert the Simmay 


into a convenient hand slit lamp. 


Write for our descriptive bulletin 


che House of Vision ™ 


30 NORTH MICHIGAN AVENUE + CHICAGO 2 
MILWAUKEE MINNEAPOLIS DES MOINES 
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RETINAL LESIONS ASSOCIATED WITH UVEAL DISEASE: PART I* 


BertHa A. Kuten, M.D. 
Chicago, Illinois 


Recognition of involvement of the retina 
in the course of an anterior or posterior 
uveitis is of importance for several reasons, 
firstly, it may explain an otherwise puzzling 
diminution or loss of vision out of propor- 
tion to the degree of the uveal disease; sec- 
ondly, it may prevent incorrect diagnosis and 
treatment in those cases in which the initial 
subjective symptoms are overwhelmingly 
due to the retinal participation in the dis- 
ease process; and thirdly, certain retinal 
phenomena, especially if searched for and 
observed systematically in large groups of 
patients with uveitis, may eventually aid im 
the evaluation of severity and prognosis of 
the uveal disease in certain cases. 

The retinal lesions associated with uveal 
disease to be discussed are: retinitis serosa, 
arteriolitis, periphlebitis, capillaritis, central 
angiospastic retinopathy, and retinal separa- 
tion. 


RETINITIS SEROSA 


The first part of the term, retinitis serosa, 
correctly implies the inflammatory nature of 
the disease ; the second, somewhat meaning- 
less part emphasizes its similarity to iritis 
serosa, a nonspecific infiltrating type of in- 
flammation devoid of marked exudation but 
associated with formation of precipitates. 
Samuels,’ who described in detail the histo- 
pathologic findings in the related retinal 
condition, retained the term, serosa, other- 


*From the University of Chicago, Foundation 
for Ophthalmic Research. Read before the Clinical 
Conference of the Chicago Ophthalmological So- 
ciety, February, 1956. 
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wise it might be described as a low-grade, 
nonspecific, infiltrating retinitis. It occurs in 
postoperative or posttraumatic penetration 
of the eyeball accompanying a low-grade, 
nonspecific infiltrating iritis, but occaston- 
ally accompanies the late stages of a chronic 
endogenous infiltrating iritis or iridocyclitis. 
Case | 

S. A., a man 75 years of age, with bi- 
lateral nuclear cataracts, entered Billings Me- 
morial Hospital for extraction of the right 
lens. An intracapsular extraction was in 
tended but the capsule ruptured and a small 
amount of cortex remained in the anterior 
chamber. 

These remnants absorbed rapidly but the 
eye remained injected for six weeks, al- 
though corrected vision after five weeks was 
20/30 and a temporary lens was ordered. 

The fundus at that time was clearly visi- 
ble and appeared normal, and no cause for 
the slightly reduced vision could be found. 

Five months postoperatively the patient 
returned to have another refraction prior to 
the order of the permanent lens. He stated 
that for the past two weeks the vision im the 
operated eye was not quite as good as 
before. 

The best corrected vision obtainable at 
that time was 20/40—3. 

The right globe was pale; there was dif- 
fuse pigment dispersion over the posterior 
corneal surface and over the anterior sur- 
face of the slightly herniated vitreous. 

There were a few formed floaters in the 
vitreous but the fundus was still clearly 
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Fig. 1 (Klien). Case I. A man, 75 years of age, 
lens extraction four and one-half months ago. 
Incipient detachment of vitreous with two postvit- 
real precipitates. 


visible. Optic disc and retinal vessels ap- 
peared to be normal. In the upper macular 
region there were two faint semicircular 
lines suggesting an incipient detachment of 
the vitreous (fig. 1) which was verified by 
observation with the Gullstrand ophthalmo- 
scope. Several pinpoint-sized white dots just 
above the fovea centralis appeared to be in 
front of the retinal level and gave the im- 
pression of being attached to the posterior 
surface of the detached vitreous. The foveo- 
lar reflex was absent. 

A month after these changes were first 
observed, the vision of this eye was still 
20/40—3, but the vitreous was completely 
detached, lying in the anterior half of the 
cavum oculi. The posterior surface of the 
vitreous showed two spiderlike opacities, 
with dense white centers, which seemed to 
have resulted from contraction of this sur- 
face around two small white deposits. They 
were possibly the same ones which were ob- 
served previously, 


Case 2 

T. H., a man, aged 71 years, sustained a 
penetrating injury of his left cornea with a 
piece of flying glass four months prior to 


BERTHA A. KLIEN 


the time of enucleation of this eye. 

The patient was first seen and hospital- 
ized in the Presbyterian Hospital of Chi- 
cago three days after the injury. An exten- 
sive y-shaped cut in the cornea was found 
with incarceration of iris into the nasal 
limb. The eye was treated conservatively 
with heat and atropine, since these events 
took place prior to the advent of antibiotics. 

Three weeks after the injury a secondary 
glaucoma developed and was treated with a 
basal iridectomy which normalized the ten- 
sion. The globe gradually lost its intense 


mixed injection and became painless al- 


though never completely pale. 
One week before enucleation pain re- 
curred, The eye was found intensely in- 


jected with a dense adherent leukoma in the 
center of the cornea. The iris pattern was 
indistinct and the lens was opaque. Tactile 
tension was soft. The vision was only light 
perception and the eye was removed be- 
cause of the danger of sympathetic ophthal- 
mia. 

Histologic examination of the globe re- 
vealed incarceration into the penetrating 
scar not only of iris but also of lens capsule 
and some lens cortex. 

There were no polymorphs or giant cells 
around the lens remnants, Iris and ciliary 
body were densely infiltrated with lympho- 
cytes and plasma cells, and small precipi- 
tates composed of these cells lined the an- 
terior surface of the iris and the free sur. 
face of the trabecula corneosclerale. In sev- 
eral places there were short peripheral an- 
terior synechias. 

Precipitates, consisting. of lymphocytes 
and some mononuclear leukocytes, lined the 
inner surface of the retina (fig. 2) and the 
posterior surface of the extensively de- 
tached vitreous (fig. 3). 

In addition to the precipitates there were 
many elongated fibroblastlike cells growing 
over the posterior vitreal surface, joining 
up with one another in most places, thus 
forming a thin membrane over this surface. 
The vitreous itself contained scattered 
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Fig. 2 (Klien). Case 2. A man, 71 years of age, penetrating injury four months ago, retinitis serosa. 
Inner surface of retina lined by round conglomerations of lymphocytes and monocytes: preretinal 


precipitates. 


lymphocytes, either as single cells or as 
small conglomerations. 

In the macular region rows of plasma 
cells had accumulated underneath the in- 
ternal limiting membrane (fig. 4) and there 
was some perivenous and pericapillary cuf- 
fing with lymphocytes and plasma cells. The 
nerve fiber layer was thickened and edema- 
tous, while the outer retinal layers were 
normal, 


The optic papilla was edematous and 
there was a peripapillary circumsertbed reti 
nal detachment, findings produced in this 
case by low intraocular pressure. 

A diagnosis of an exacerbation of a 
chronic posttraumatic, nonspecific infiltrat- 


ing iridocyclitis and retinitis was made. A 
lens-induced inflammation, in the sense of 
a toxic not a sensitivity reaction (Irvine, 
S. R.*) was considered a possibility. 


Fig. 3 (Klien). Case 2, Extensive posterior detachment of vitreous (v). Postvitreal precipitates similar 
to preretinal precipitates, posterior surface of vitreous lined with fibroblasts which jom one another to 
form thin membrane. 
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Fig. 4 (Klien). Case 2. Rows of plasma cells underneath internal limiting membrane, 
slightly reducing transparency of retina. 


Discussion or Cases 1 AND 2 

In discussing the clinically observed and 
the histologically studied case together one 
might underscore and correlate certain sub- 
jective and objective phenomena and be able 
to circumscribe more definitely the clinical 
picture of retinitis serosa. 

The infiltration with round cells of the 
inner layers of the retina accompanied by 
thickening of the nerve-fiber 
layer, which characterizes the histopatho- 


ecdlematous 


logic picture must surely escape clinical ob- 
servation unless these changes are pro- 
nounced in the perifoveal region. In that 
case they produce irregularities of the clivus 
and a visible distortion and perhaps dis- 
appearance of the foveal reflex. Irregulari- 
ties of the macular region in general of 
similar origin may be observable in younger 
individuals through distortion of the macular 
reflex. 

Infiltration and edema of the retina, even 
if limited to its innermost layers, must 
cause a moderate decrease of its transpar- 
ency and thus explain the slight diminution 
of central vision so characteristic of these 
CASES. 

This diminution of vision is not as- 
sociated with metamorphopsia or with a 


positive central scotoma, at least not as a 
rule. In this respect the serous retinitis dif- 


fers from the serous retinopathy (central 
angiospatic retinopathy). The abscence of 
metamorphopsia may be explained by the 
limitation of the edema to the inner layers 
of the retina, the absence of a central posi- 
tive scotoma by the fact that no detachment 
of the internal limiting membrane, such as 
characterizes the functional vascular dis- 
ease, seems to develop in the inflammatory 
condition. 

The entire disease process in_ retinitis 
serosa is low grade and chronic and need not 
remain confined to the retina as we know 
from the histologic and suspect from the 
clinical picture. 

Extraretinal inflammatory cells, namely, 
lymphocytes and monocytes, may wander 
into the vitreous or remain between retina 
and vitreous. The latter are gradually trans- 
formed into fibroblasts forming thin mem- 
brane on the posterior vitreal Surface. Such 
membrane formation has several conse- 
quences: shrinkage of the membrane leads 
to progressive detachment of the vitreous, 
and its mere presence must reduce the per- 
meability of the posterior vitreal surface, 
thus leading to retention of more and more 
cells behind it in the form of postvitreal or 
preretinal precipitates. 

We have no knowledge of the earliest 
stages of these events or of their exact se- 
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quence. Clinical observations, such as are 
demonstrated in Case 1, reveal that post- 
vitreal precipitates may be clinically visible 
when the vitreous detachment is very low 
and apparently just beginning. The onset 
of the vitreous detachment in this patient, 
who had a visual acuity of only 20/200 in 
the other eye, probably coincided with the 
time when he noted a slight diminution of 
vision, which occurred two weeks prior to 
our re-examination and four and one-half 
months after the lens extraction. 

The prolonged if slight ciliary injection of 
the globe indicated a low grade postoperative 
anterior uveitis, again with the possibility 
of being lens induced. The participation of 
the retina, which could merely be suspected 
at the time when the corrected vision was 
subnormal without demonstrable cause, be- 
came more obvious upon discovery of post- 
vitreal precipitates. 

The onset of the vitreal detachment, four 
and one-half months after the operation 
without any sign of traction upon the vitre- 
ous arising from the anterior segment, 
strongly suggested the formation of a mem- 
brane on the posterior surface of the vit- 
reous during this interval, with the above- 
mentioned consequences of decreased perme- 
ability and shortening of this surface. The 
rapidity with which the vitreal detachment 
became completg, and the visible foci of con- 
traction on the posterior surface of the 
detached vitreous also supported this view. 

There always exists the possibility that 
later in such a series of events membranes 
form also on the inner surface of the retina. 
Termed “preretinitis” by Leber, such mem- 
branes arise in places where contact between 
retina and vitreous had been lost for a long 
time. They may lead to foci of shrinkage of 
the immer retinal surface, to star folds, 
retinal holes, and tears, and to retinal separa 
tion. 

The prognosis for an eye which has 
shown the sequence of events as in Case 1 is 
always guarded. 

It would bear investigation to see what 


percentage of postoperative aphakic eyes 
which develop a retinal detachment had a 
prolonged recovery period and findings 
suggestive of retinitis serosa. The well 
known poorer surgical results in these eyes, 
especially with a surgical method which does 
not include scleral shortening, as compared 
to the results in retinal separation mm non- 
aphakic eyes, could be accounted for by the 
existence of membranes on the inner retinal 
surface prior to the development of the ret- 
inal separation, 

Summarizing briefly the at best subtle sub- 
jective and objective clinical findings in 
retinitis serosa, we see, nevertheless, a rec- 
ognizable clinical picture before us. Its early 
uncomplicated stage is characterized by: 

1. A slight diminution of central vision 
without central or paracentral scotomas and 
without metamorphopsia, not accounted for 
by observable pathologic findings. 

2. Distortion of the foveal reflex and ir- 
regular reflexes in the macular area, such 
as may be produced by irregularities in the 
level of the internal limiting membrane due 
to cellular infiltration and edema just under- 
neath it. 

Its later stages complicated by: 

3. Changes in the posterior vitreous, vary- 
ing degrees of vitreal detachments, and per- 
haps more often than we realize, unless we 
look for them, postvitreal precipitates. Still 
later : 

4. Membranes on the inner retinal surface 
with the inherent danger of retinal separa- 
tion. 


Il. ReTINAL ARTERIOLITIS 


In some cases of severe uveitis peculiar 
alterations of the retinal arterioles occur. 
All or isolated arteriolar branches show 
yellowish plaques which may vary in in- 
tensity of color or opaqueness. They appear 
as nodular thickenings around the blood 
column but actually are areas of opacity of 
the otherwise transparent vessel wall, never 
extending beyond the normal thickness of 
the wall in any size of arteriole. These 
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plaques never change their position, but 
gradually fade out as the uveal disease sub- 
sides, until after many months most or all of 
them have disappeared, leaving behind no 
visible alteration of the arteriolar walls. 
Case 3 

B. W., a Negress, aged 23 years, came to 
the [Illinois Eye and Ear Infirmary with the 
complaint of blurring of the right vision, 
and of floaters before the right eye of recent 
onset, 

At the time of the first visit the right 
vision was 20/60. The left vision was 20/20 
and the left eye was normal. There was fine 
corneal edema in the right eye with a ten- 
sion of 53.0 mm. Hg (Schigtz). An area of 
active chorioretinitis was discovered one 
dise diameter inferior and temporal to the 
disc. 

Under atropine the tension of this eye be- 
came normal within one day. Fine precipi- 
tates over the inferior nasal quadrant of the 
cornea several incipient posterior 
synechias were then noted. 

Physical examination and laboratory tests 
were negative with the exception of a two 
plus reaction to the first strength of purified 
protein derivative (PPD). There also ap- 
peared to be a focal reaction to this diag- 
nostic test in the form of increasing retinal 
edema around the chorioretinitic focus and 
an increasing number and size of the corneal 
precipitates, On the other hand, the dis- 
case was seen in its very beginning and the 
progression may have been the inherent 
unavoidable development and not a_ focal 
.reaction. The visual acuity had diminished 
to 2/200. 

Treatment consisted of streptomycin (0.5 
gm. twice a week) and isoniacid (50 mg., 
four times daily) and later 100 mg. three 
times daily ). 

After three weeks, the right vision had 
improved to 20/100, and at that time yellow- 
ish plaques in some of the retinal arterioles 
were noted for the first time. Their number 
and intensity increased during the following 
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two weeks, at the end of which period a 
fundus photograph was made. 

At the end of six months the vision had 
improved to 20/30, the anterior uveitis had 
subsided, and the chorioretinitic focus had 
become well defined and markedly pig- 
mented. The arteriolar plaques were still 
present in large numbers but had lost some 
of their density and had become less ob- 
vious. 


Case 4 


S. W., a Negress, aged 27 years, was seen 
at the Research and Education Hospitals of 
the University of Illinois with the complaint 
of blurring left vision for several weeks. 

At the time of the first visit the left vision 
was 20/200 and the left intraocular pressure 
was 46.0 mm. Hg (Schigtz). The right eye 
was normal in every respect. There were 
numerous left corneal precipitates and aque- 
ous and vitreous were diffusely hazy with 
a few formed vitreous floaters. A large ele- 
vated pigmented chorioretinal lesion oc- 
cupied the extreme temporal periphery, and 
almost all retinal arterioles were covered 
with yellowish plaques at short intervals 
(fig. 5). The picture was similar to that of 
Case 13 but the arteriolitis was more wide- 
spread. 


Physical examination and laboratory tests 


s 


¥ 


Fig. 5 (Klien). Case 4. A Negress, 27 years of 
age. Yellowish arteriolar plaques at short intervals. 
Solitary tubercle in extreme periphery of same 
fundus not shown 
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were negative with the exception of a two 
plus reaction to second strength of PPD 
(2.0 cm. of marked induration and 4.5 em. 
slight induration around it.) 

Treatment consisted of streptomycin (0.5 
gm. twice a week) and 12 gm. of para- 
amino-salicylic acid daily. 

After 10 months vision of this eye was 
20/20 again, the media were clear, and only 
isolated plaques were left on some of the 
retinal arterioles. The remaining arterial 
retinal tree was normal again. 


DISCUSSION OF CASES 3 AND 4 


Retinal arteriolitis similar to that of Cases 
3 and 4 was first described as a definite 
clinical picture in 1933 by Kyrieleis.* This 
author thought that the arterial changes were 
caused by allergic reactions to the toxins of 
tubercle bacilli. Since then a few reports 
of cases and some discussions of this con- 
dition have appeared in the literature. Mun- 
caster and Allan‘ saw the arteriolitis develop 
in a young woman as part of a focal reaction 
from a diagnostic tuberculin injection. 

In the most recent discussion of this 
condition Friemann® makes comparisons be- 
tween arterial and venous involvement of 
the retinal vessels in uveitis. After review- 
ing his own cases, and those of Kyrieleis 
and of several other authors, he comes to the 
conclusion that one is not dealing with a 
special type of disease in these vascular in- 
volvements but that severity and acuteness 
of the uveal disease are the deciding factors. 
The rare participation of the retinal arteri- 
oles in the uveal disease points to a more 
acute process of greater severity than the 
more common venous involvement, which 
indicates a chronic and milder course. 

We have no knowledge of the histologic 
picture of the arteriolar plaques, but we do 
know the histopathologic changes of the 
venous disease associated with uveitis. Frie- 
mann speculates that the lesions in the ar- 
terial wall may be predominantly a colloidal 
reaction with less cellular infiltration than 
characterizes the venous disease, causing an 


opaqueness of the vessel wall by changing 
its index refraction. The fact that the 
plaques on the arterioles stay in place, never 
extend beyond the limits of the vessel wall, 
and gradually fade away without leaving a 
trace is suggestive of such a process. 

The venous lesions, in contradistinction to 
the arterial changes, are not merely spots in 
the vessel wall but actually nodular thicken- 
ings of the wall, parts of which may even 
become detached from the affected vein and 
may then lie free in the posterior vitreous 
(Friemann,’ Van der Heuvel*). 


Ill. PeripHLesiris AND PHLEBITIS 


A typical example of participation of the 
retinal veins in uveal disease is the neuro 
retinitis papulosa (Fuchs), in which pert- 
phlebitis is part of the characteristic triad of 
findings. 


Case 5 


S. M., a man 37 years of age, entered 
Billings Hospital complaining of failing 
right vision for the past two years. Two 
years ago the right eye was painful and 
red for several months with markedly re- 
duced vision. The inflammation gradually 
disappeared but the right vision remained 
defective. 

There was a history of syphilitic infection 
at the age of 16 years and of a reinfection 
at the age of 30 years. 

Wassermann and Kahn tests were four 
plus at the time of the first examination. 

The right fundus showed an old dis- 
seminated chofioretinitis, a postneuritic 
optic atrophy, and evidence of old and of 
active periphlebitis or phlebitis (figs. 6 and 
7). The number of hemorrhages suggested 
that at least in some places the entire venous 
wall was diseased. 


Case 6 


A woman, 48 years of age, had a 
tuberculous uveitis of her right eye of sev- 
eral years’ duration. She developed a sec- 
ondary glaucoma for which an iridectomy 


Fig. 6 (Klien). Case 5. Neuroretinitis papulosa. 
A man, 37 years of age. Old disseminated chorio- 
retinitis, postneuritic optic atrophy, and retinitis 
proliferans. 


Fig. 7 (Klien). Case 5, Still active retinal phile- 
bitis in same fundus as shown in Figure 6. 
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was eventually performed. The eye did not 
become quiescent and, since the vision was 
only light perception, it was removed. 
The histopathologic examination revealed 
a localized seleritis and episcleritis on one 
was diffuse infiltration with 
lymphocytes and plasma cells of iris and 
ciliary body. The iris was quite atrophic. Its 
anterior surface and the posterior surface 
of the cornea were lined with numerous pre- 
cipitates and individual round cells. There 
and posterior 


side. There 


were extensive anterior 
synechias. The lens equator was injured at 
the site of the postoperative scar. Numerous 
precipitates consisting of lymphocytes and 
monocytes were suspended in the aqueous of 
the posterior chamber, lining some of the 
zonular fibers, and in the vitreous. There 
was an extensive vitreous detachment. 
Foci of specific granulation tissue were 
found only in the choroid (fig. 8). Some 
were small, leaving the pigment epithelium 
intact; others occupied the entire thickness 
of the choroid, causing extensive chorio- 


retinal adhesions. 


Fig. 8 (Klien). Case 6 A woman, 48 years of 
age, tuberculous uveitis. Focus of specific granula- 
tion tissue in choroid, inner surface of retina lined 
with pseudoprecipitates and fibrillary substance, 
perivenous infiltration with lymphocytes in retina. 
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The inner surface of the retina was lined 
by rows of preretinal precipitates which 
were held together by a stringy fibrillary 
substance (fibrin?). Many of the retinal 
veins had walls densely infiltrated with 
lymphocytes, plasma cells, and plasma-cytonl 
cells, and a markedly narrowed lumen, de- 
serving of the term of phlebitis rather than 
periphlebitis. 


IV. CAPILLARITIS 


In some cases of participation of the 
retina in uveal inflammation cellular infiltra- 
tion is present not only in and around the 
retinal veins but also along the capillaries, 
producing a most striking picture. 

The superficial capillaries and the connect- 
ing branches to the deeper ones become ex- 
tremely well visible, and in the macular re- 
gion also the third capillary layer, as well 
as the third and fourth peripapillary capil- 
lary bed, become discernible. The tissue 
around these capillaries becomes edematous. 
The edema is particularly pronounced in 
the nerve fiber layer which becomes mark- 
edly thickened (fig. 9). 


Case 7 

Kk. L., a boy, aged 14 years, entered the 
Cook County Hospital with a penetrating 
injury of his right eye, sustained when a 


rock, thrown against the eye, broke his 
glasses. 

There were two corneoscleral lacerations, 
with prolapse of iris, which were repaired 
by excision of the prolapsed irts and direct 
suturing. The anterior chamber reformed 
promptly, but the lens became cataractous 
and a severe anterior uveitis developed. 

One month after the injury the fellow eye 
became mildy injected and cells appeared im 
its aqueous. The inflammation receded un- 
der systemic cortisone and ACTH therapy. 
In the meantime a hyphema developed in the 
right eye filling the entire anterior chamber. 
During its slow absorption the light projec- 
tion in this eye became faulty and the globe 
was removed. 

Histologically the diagnosis of sympa- 
thetic ophthalmia was confirmed. In addition 
to the granulomatous involvement of the en- 
tire uvea in locations typical of sympathetic 
ophthalmia, there was a wreath of giant 
cells mixed with polymorphs around and 
penetrating into the remnants of the lens. 
Inside of the curled-up lens capsule there 
was a circumscribed abscess consisting of 
necrotic material and polymorphs, a picture 
typical of a lens induced inflammation. 

The most striking lesion was found in the 
retina, where all the capillary layers had be- 
come extremely distinct. due to infiltration 


Fig. 9 (Klien). Case 7. A boy, 14 years of age, sympathetic ophthalmia after penetrating injury, super- 
imposed lens-induced inflammation. Inner layers of retina edematous, lymphocytic infiltration along all 
capillaries, Capillaritis probably part of lens-induced inflammation 
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with lymphocytes along their course (fig. 
9). The inner layers of the retina were ede- 
matous, a picture very similar to that of 
serous retinitis. These retinal changes were 
thought to be part of the lens induced in- 
flammation and not due to sympathetic op- 
thalmia. 

Combination of two distinct inflammatory 
processes of a different type as in this eye 
is rare but not unknown. Lens induced in- 
flammation has been found superimposed 
upon tuberculous uveitis and sympathetic 
ophthalmia ( Scheffler," Klien,’ and others). 
The co-existence of two conditions in the 
pathogenesis of which allergy or hypersen- 
sitivity plays a role is really not surprising. 

It is doubtful whether the combination of 
sympathetic ophthalmia and lens induced in- 
flammation can be diagnosed clinically since 
the therapeutic response of these two con- 
ditions is probably similar, especially if the 
lens induced condition is a sensitivity reac- 
tion and not merely of toxic origin. 

The resemblance of the retinal capillaritis 
and periphlebitis and of the associated 
edema of the inner retina layers, in this case 
to the histopathologic picture of retinitis 
serosa as shown in Case 2, suggests that 
they might be only different degrees of the 
same process, and that, at least in the post- 
traumatic or postoperative cases, retinitis 
serosa might be part of a low grade, lens in- 
duced inflammation. 


V. CENTRAL ANGIOSPASTIC RETINOPATHY 


The lesions of the retinal vessels associ- 
ated with uveal disease demonstrated in the 
foregoing were organic in nature and not 
of sudden onset. In some cases of uveal 
disease sudden visual disturbances point to 
a functional disorder of the retinal vessels 
which may produce the subjective and ob- 
jective picture of central angiospastic retino- 
pathy, indistinguishable from the idiopathic 
type. 

The importance of this complication lies 
in the possibility of incorrect diagnosis and 
treatment should the uveal disease be atypi- 


cal or inconspicuous and the clinical picture 
be dominated by the associated retinal con 
dition. 


Case 8 


D. E., a dental student, 26 years of age, 
came to the Research and Educational Hos- 
pitals of the University of Illinois com- 
plaining of metamorphopsia and slight dim- 
inution of the left vision of a few days 
duration. The right vision had been poor for 
the past three years. Failure of the right 
vision had started in a manner similar to the 
recent left visual disturbance. At that time 
the patient was seen in another city where 
the diagnosis of juvenile disciform macular 
degeneration of the right eye was made. 

At the time of the first visit the right 
vision was 20/200, the left vision 20/20-+ 3. 
The left visual disturbance consisted, in ad- 
dition to the metamorphopsia, of a relative 
positive central scotoma in the form of a 
yellowish discoloration around the fixation 
area, 

The anterior segments were normal in 
both eyes, the media clear. 

In the right fundus there was in the cen- 
ter of the macula an clevated fibrotic mass 
about 0.75 disc diameters in size. Aside from 
a few small, disseminated, old, atrophic cho- 
rioretinitic scars, the remaining fundus was 
normal, 

The left fundus revealed also a few simi- 
lar, old, disseminated chorioretinitic areas. 
Adjoiming the upper nasal margin of the 
left disc a white fibrotic lesion, about 0.5 
diameters in size, projected slightly 
above the retinal level. In the macula there 
was a faintly but definitely outlined cystic 
appearing elevation with fine white dots dis- 
persed over its anterior surface, presenting 
the typical picture of an acute central angio- 
spastic retinopathy. 

One week afterward the left vision was 
still 20/20+ 3. At that time, only the inferior 
outline of the macular cyst was still sharp 
and most of the white dots had disappeared. 
A circumscribed, slightly elevated gray area, 
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one-third disc diameter in size, with a 
narrow hemorrhagic fringe was then noted 
in the upper macular area. 

Within the following 10 days the left 
vision diminished to 20/200 due to seepage 
of hemorrhage from this lesion into the 
fovea centralis. 

Physical examination revealed an allergic 
rhinitis but was otherwise negative. Labora- 
tory tests were negative with the exception 
of an inconclusive reaction to histoplasmin 
(a 1.5 cm. area of erythema). 

The acute lesion gradually underwent a 
transformation from an ill-defined grayish 
to a sharply outlined yellowish white area, 
which off and on shows a fringe of deep 
hemorrhage. 

Throughout the two years of observation 
the patient has been a therapeutic problem 
with vision in this eye now varying from 
20/40 to 20/100 with recurring seepage of 
hemorrhage into the fovea. 

The diagnostic difficulties in this case 
were increased by the fact that the initial 
visual disturbance was of retinal origin, 
namely, metamorphopsia with only a slight 
decrease in vision, and a relative positive 
scotoma, with a fundus picture of a central 
serous retinopathy. It is possible that the 
first sign of the choroidal focus was also 
present at the time, but the acute clinical pie- 
ture was so overwhelmingly and typically 
that of a retinal disease that it did not 
register with the observers. 

Similar findings in the other eye three 
years prior to the onset of the left visual 
disturbances may have been the basis for 
the diagnosis of juvenile disciform macular 
degeneration made at the time. 

The disseminated old chorioretinitic le- 
sions associated with the fresh focus above 
the left fovea left little doubt in our minds 
that we were dealing with an inflammatory 
process, of undetermined origin, with a pro- 
tracted course over many years, coming to 
the patient's attention only through inciden- 
tal involvement of the macular areas. 

The presence in his fundi of atrophic and 


hypertrophic chorioretimitic scars suggests 
that some of the foci at the time of their 
activity were also associated with hemor- 
rhages, either repeated ones as in the present 
lesion or at least one massive hemorrhage. 
The expectation regarding the end-result of 
the present focus would be for a hypertro- 
phic scar similar to those at the left dise 
and the right macula. 


CASE 9 

K. J., a school teacher, aged 61 years, 
gave the history of sudden marked impair- 
ment of her right vision one year prior to 
her first visit at Billings Memorial Hospital. 
This first attack lasted only a few minutes 
but several days afterward she noted that 
objects appeared to the right eye as if seen 
through a veil. 

She was told by her physician that there 
was some disease of the retinal arteries in 
this eye and was kept on rutin medication 
for the following four to five months. Dur- 
ing the latter part of this time photographs 
of the right fundus were made (fig. 10). 
These pictures show in addition to old lesions 
on the nasal side of the optic dise, one sub- 
acute and one acute focus in the macular 
region. The subacute lesion nasally and 
above to the foveal region, without edema but 


Fig. 10 (Klien). Case 9. Chronic active inner 
chorioiditis. A woman, 61 years of age, right 
fundus five months after initial visual disturbance 
Old lesion: broad grayish band with yellow, well- 
defined borders. At its inferior end the subacute 
lesion: still faintly circular with faintly premented 
rim. Acute lesion: circular, gray, ill-defined 
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still showing its circular shape, had begun 
to develop a faint pigment rim. The acute 
focus, inferior nasally to the subacute lesion 
and also circular in shape, was ill defined, 
and grayish due to overlying edema. The 
subacute lesion was situated at the end of a 
broad, flat, grayish band with yellowish, 
well-defined borders, which may have arisen 
from confluence of similar lesions. The optic 
dise and retinal vessels appeared normal. 

Since the beginning of the visual disturb- 
ance up to the present time the patient had a 
sensation of “sparkles” before the right eye, 
and after six months she had noted for the 
first time a defect in the visual field just to 
the right of the point of fixation. There was 
never pain or redness of this eye. 

At the time of her first visit the right 
vision was 3/200, the left vision 20/15. The 
left fundus was normal. In the right fundus 
the optic dise and retinal vessels appeared 
normal, Around the 
adjacent to it or a short distance from it, 
there was a yellowish lobulated, apparently 
atrophic zone. From it arose fingerlike ex- 
tentions, which again branched out into dif- 
ferent directions. Not all of these 
showed the same degree of atrophy. In some 
portions only the large choroidal vessels 
were left, the inner half of the choroid and 
the pigment epithelium being completely 
destroyed, Other portions, especially at the 
end of the fingerlike extensions, were only 
slightly lighter than the normal fundus and 
covered with fine dusty pigmentation, 

The macular area was occupied by a 
similar lesion, which altogether appeared less 
atrophic than the nasal lesions, but which 
also branched out into the periphery. 
Throughout it there was a faint pattern of 
a choroidal vascular network visible, as if 
only pigment epithelium and perhaps the 
choriocapillaris were missing (fig. 11). 


disc, either directly 


areas 


At the ending of one of the superior 
temporal branches there was an ill-defined, 
0.5 disc diameter in size, round yellowish 
gray area, resembling the acute focus in the 
earlier fundus photograph which was con- 
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Fig. 11 (Klien). Case 9. Right fundus one year 
after initial visual disturbance, Vision: R.E., 3/200. 
Macular lesion with fingerlike extensions similar 
to broad band in first photograph. 

sidered to be an acute chorioiditic focus. A 
similar smaller lesion was situated in the 
inferior temporal perimacular region. 

The macular retina exhibited coarse pig: 
ment migration into it and considerable cys- 
tic degeneration. 

A diagnosis of chronic active inner cho- 
roiditis was made. 

General medical examination and labora- 
tory tests were negative with the exception 
of a 3.0 cm. induration and erythema follow- 
ing 1:10,000 old tuberculin intracutaneous 
test, 

Therapy with isoniacid (300 mg.) and 
para-amino-salicylic acid (10 gm.) daily 
was started. 

During the past two months no fresh 
lesions have developed and the two pre- 
viously observed active lesions have become 
sharply defined and covered with a fine 
dusty pigmentation. 

The vision is still 3/200, the sensation 
of “sparkles” is still present, but less intense 
and frequent. A peculiar subjective feature 
is the presence of positive scotomas, which 
the patient is able to draw, which do not 
exactly correspond to the visible lesions but 
have their principal shape (fig. 12). This 
suggests that within some parts of the more 
recent lesions there is an incomplete de 
struction of the percipient retinal elements, 
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Fig. 12 (Klien). Case 9. Positive scotoma drawn 
by patient, of general shape as fundus lesions. 


and some sort of retinal participation in the 
choroiditic process leading to opacities in 
front of the rods and cones. 

The diagnostic problem in this case was 
made more difficuli by the fact that the 
initial visual disturbances pointed to a retinal 
vascular disease. 

Since the patient was not examined by 
me at this stage, | may merely speculate 
upon the nature of this vascular process. It 
could have been a spasm of the larger arteri- 
oles or of the perimacular arterioles and pre- 
capillaries such as occurred in Case 8, It 
must have been functional because no 
organic lesions of the retinal arterial tree 
or of the optic nerve are visible at this 
time. 


The important aspect of this case to be 
emphasized is the fact that retinal vascular 


phenomena associated with the chorotditis 
led to an incorrect diagnosis and deprived 
the patient for six months or more of therapy 
for the baste condition. 

The frequency of association of fune- 
tional retinal vascular disturbances with 
uveal disease is not known. It may be quite 
common, if one looks for it. A further il 
lustration of it is the following case, which 
was not a diagnostic problem. 

Case 10 

G. N., a man, aged 37 years, noted blur- 
ring of his right vision for the first time 
seven months ago. The left vision had always 
been poor so that any diminution of the 
right vision was noted immediately. An acute 
choroiditis was then diagnosed. After re- 
ceiving a series of streptomycin injections 
the vision cleared. 

Blurring of the right vision was again 
noted a week prior to his first visit at 
Billings Memorial Hospital. At that time, 
the right vision was 20/50 and no Jaeger, 
the vision of the left amblyopic eye was 
also 20/50. The left eye was otherwise nor- 
mal. 

The right globe was pale, but with the 
slitlamp many cells were visible on the 
posterior corneal surface and in the aque- 
ous, There was a slight vitreous haze but 
the fundus was well visible. Optic dise and 
retinal vessels were normal. The macular 


Fig. 13 (Klien). Case 9. A man, 41 years of age. Right eye: malignant melanoma of the iris and ciliary 
body, central angiospastic retinopathy. Right vision 20/50 at time of enucleation. General view of macula 
extensive detachment of internal limiting membrane (D), region of fovea centralis (F), small tags of 
cellular debris (P) on outside of internal limiting membrane. Circumscribed destruction of neuro- 
epithelium and corresponding second and third neuron in foveal and perifoveal region. 
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area was edematous and there was a grayish 
deposit in and temporal to the fovea centralis 
with a small hemorrhage, which was ap- 
parently on the temporal slope of the clivus. 
The first impression, looking just at the 
macular area, was that of a retinal disease. 
Examination of the remaining fundus, how- 
ever, revealed a fresh solitary tubercle 2.5 
dise diameters temporal to and slightly below 
the macular area, 1.5 disc diameters in size, 
and an old atrophic lesion of the same size 
just above it. The retinal edema around the 
fresh tubercle was not connected with the 
macular edema. 

The patient's reaction to 1:10,000 strength 
of PPD was four plus and therapy with 
isomiacid and para-amino-salicylic acid was 
started promptly. 

Within 10 days the macular hemorrhage 
had absorbed and the gray deposit was con- 
fined to the bottom of the fovea centralis. 
Within another 10 days the fovea and 
macula had regained an entirely normal ap- 
pearance with a vision of 20/20 and Jl. 

The interesting feature of this case is the 
initial diminution of vision out of propor-, 
tion to the faint haze of the media due to 
the uveal process. Specially questioned about 
it, the patient recalled that the vision had 
become poor quite suddenly. 

The macular lesion had no direct connec- 
tion with the solitary tubercle, but resembled 
an angiospastic retinopathy with hemorrhagic 
extravasation. 

The improvement of the vision was also 
rapid and out of proportion to the slow 
improvement of the uveal disease, Most of 
the visual impairment appeared to have 
been due to a functional vascular disturb- 
ance associated with the uveal disease. The 
latter was, however, so obvious that no 
error in the basic diagnosis was possible. 


The next, histologically studied case il- 
lustrates an apparently functional disturb- 
ance of some of the intraocular vessels, in- 
cluding those of the retina, associated with a 
malignant melanoma of the iris. 
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Case 11* 


R. E., a man, 46 years of age, stated that 
three years prior to the first examination by 
his ophthalmologist he suffered a contusion 
of the left eye for which he was under a 
physician’s care for about a month. Soon 
after this injury he noted a brown spot in 
the nasal half of the left iris. The vision of 
this eye was not affected by it and remained 
normal for two years. lor the past year 
only, there occurred at infrequent intervals 
a slight blurring of the left vision. These 
attacks lasted a few days, but vision always 
returned to normal. For the past month, 
however, there were times when the left 
vision was completely blurred for a few 
hours, remaining impaired in the intervals. 

The corrected vision of the completely 
normal right eye was 20/20, corrected left 
vision was 20/50. The left globe was pale. 
The temporal half of the iris was blue, the 
nasal half was transformed into a brown 
tumor mass. 

The left fundus was well visible and ap- 
peared normal. The left intraocular pressure 
was 35 mm. Hg (Schigtz). The globe was 
removed with the diagnosis of malignant 
melanoma of the iris. 

The specimen was fixed in formalin and 
was cut in the horizontal plane. Lens, ciliary 
body, retina, and choroid were in situ. On 
the nasal side a yellowish brown tumor filled 
the space between cornea, lens, and corona 
ciliaris. 

The tumor was composed of spindle cells 
(subtype B) and epithelioid cells, and was 
pigmented only in scattered areas. It had 
completely infiltrated the nasal iris and 
broken through the posterior surface of the 
iris near its root. It also had begun to infil- 
trate the anterior portion of the ciliary 
body. From the free surface of the tumor 
small groups of cells had separated and be- 
come implanted on the inner surface of the 


* 1 am indebted to Dr. Hershel S. Smith, Bloom- 
ington, Indiana, for the pathologic specimen and 
the excellent history. 
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Fig. 14 (Klien). Case 11. High-power view of 
deposits (P) on outside of internal limiting mem- 
brane (M), possibly the cause of white punctate 
lesions, often visible clinically in central angio- 
spastic retinopathy. 


ciliary epithelium and in the opposite cham- 
ber angle where they had started to infiltrate 
the root of the iris and the anterior surface 
of the ciliary body. 

On the free surface of the tumor there 
were small hemorrhages. Isolated groups of 
erythrocytes were also visible in the an- 
terior chamber, posterior chamber, and an- 
terior vitreous. The temporal iris had nor- 
mal structure but contained scattered small 
stromal hemorrhages. There were no signs 
of inflammation in iris, ciliary body, or 
choroid. The optic nerve was normal except- 
ing a slight retrodisplacement of the cribri- 
form plate. 

The most striking alterations of the pos- 
terior segment were in the macular retina. 
The retina elsewhere was normal. In the 
fovea centralis and its immediate neighbor- 
hood the neuroepithelium was destroyed. 
There was an extensive detachment of the 
internal limiting membrane by a homogene- 
ous (serous) coagulum, Attached to the out- 
side of the membrane there were a few 
small, inconspicuous granular deposits, 
either cellular debris, or tags of tissue from 
the inner surface of the nerve-fiber layer, or 


coagulated albuminous or fibrinous material 
present in the transudate. There was edema- 
tous imbibition of all retinal layers, espe- 
cially pronounced in Henle’s fiber layer, but 
no thickening of the nerve fiber layer. From 
Henle’s layer the transudate had reached 
and disorganized the cone nuclei and the 
neuroepithelium, and a small amount of it 
had seeped into the subretinal space (figs. 
13 and 14). A small conglomeration of free 
erythrocytes was lying on the nasal incline 
of the clivus. Signs of inflammation in 
retina or choroid were absent, There was no 
irritative proliferation of the pigment ept- 
thelium as yet. 

These findings were those of a functional 
vascular disturbance in the macula as pre- 
viously described (Klien'’®). The destruc- 
tion of the foveal cones indicated repeated 
attacks or one severe, prolonged one. The 
history of the visual disturbance given by 
the patient suggests the former. 

Also in this case the central angiospastic 
retinopathy was probably not an independ- 
ent phenomenon, but a secondary manifes- 
tation caused by toxic properties of the 
growing uveal tumor, which were indicated 
also by the multiple stromal hemorrhages in 
the iris. 

A case similar to the one just de- 
scribed came to my attention during the 
meeting of the Ocular Pathology Club in 
April, 1956. Dr. W. E. Fry reported the 
clinical and histopathologic findings in the 
eye of a woman, aged 35 years, which was 
removed because of a malignant melanoma 
of the choroid located in the temporal equa- 
torial region. 

The initial complaint which brought the 
patient to the ophthalmologist was a slight 
blurring of the central vision in this eye. A 
paracentral scotoma was found and the mac- 
lar region presented the typical picture of a 
central angiospastic retinopathy. 

While the histopathologic findings in the 
enucleated eye of Dr. Fry's patient were no 
longer typical of a central angiospastic 
retinopathy or choriopathy because of the 
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extensive retinal detachment, there seems to 
be little doubt that the patient had for some 
time prior to the enucleation the clinical 
symptoms of a central angiospastic retinopa- 
thy. 

Possibly, this association of a functional 
vascular disturbance with malignant uveal 
melanomas of varying degrees of toxicity is 
more common than the lack of such obser- 
vations in the literature permits us to be- 
lieve. Dr. Fry's advice to examine carefully 
the fundus periphery of eyes with central 
angiospastic retinopathy or chorioretinopa- 
thy for hidden incipient malignant melan- 
omas is seconded by me. 


SUMMARY AND CONCLUSIONS 


Retinal involvements associated with 
uveal disease fall into several categories, 
namely, inflammatory, functional, and de- 
generative. Representative cases, belonging 
to the first two, were demonstrated in the 
foregoing. The obvious direct extension of 
an inflammatory choroidal focus into the 
adjacent retina was disregarded, as only 
lesions posing a diagnostic problem were in- 
tended for discussion. 

The inflammatory manifestations under 
consideration may be subdivided into: 

1. Those, encountered predominantly in 
the retinal stroma or on the retinal surface 
as in retinitis serosa, and 

2. Those, affecting mainly the retinal 
vessels in the form of arteriolitis, phlebitis, 
or periphlebitis, and capillaritis. 

The diagnostic importance of retinitis 
serosa, which is a relatively rare affliction, 
lies in its after effects upon vitreous and 
retina. Therefore, an attempt was made to 
circumscribe more definitely its clinical 
picture. It occurs together with a postopera- 
tive or posttraumatic nonspecific infiltrating 


iritis or with an endogenous iridocyclitis of 
similar type and long duration. There 1s 
some evidence that in all these instances it 
may be part of a low grade lens induced 
inflammation, in which steroid therapy may 
be useful and may prevent some of the late 
complications. 

Among the organic vascular lesions of 
the retina associated with uveitis, arteriolitis 
seems to be the diagnostically most helpful, 
having so far been found only in frankly 
tuberculous disease. 

Phiebitis and periphlebitis may accom- 
pany a variety of uveal lesions. They are an 
essential part of the triad of findings in 
neuroretinitis papulosa of syphilitic origin, 
and they are not uncommon in tuberculous 
uveitis and in lens induced intlammation. 

Retinal capillaritis is part of the picture 
of lens induced inflammation when it ex- 
tends to the posterior segment. It may also 
appear in retinitis serosa. 

The functional disturbances of the retinal 
with uveitis confuse 
rather than aid the diagnosis. The picture 
of central retinopathy with 
serous or hemorrhagic extravasations may 
overshadow the symptoms of the uveal dis- 
ease, especially in the initial stages, with the 
inherent danger of an erroneous diagnosis. 
Thus, the functional vascular disturbances, 
allergic or toxic im origin, are the most im- 
portant retinal participation in uveal disease 
to remember when interpreting the subjec- 
tive and objective clinical picture. 

The degenerative lesions of the retina 
associated with uveal disease and their con- 
sequences of retinoschisis, cyst formation, 
inner and outer cyst ruptures, and retinal 
separation are discussed in Part IT of this 
publication. 


2615 East 76th Street (49). 
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HISTOPATHOLOGY OF KERATOCONUS* 


Hf. H. Cust, M.D., H. M. Katzin, M.D., ann C. C. Tene, M.D. 
New York 


Keratoconus or conical cornea has been 
known to ophthalmologists for many years. 
Its etiology is, however, still obscure, Al- 
though the literature on keratoconus is vo- 
luminous, reports on the histopathology of 
this disease are few. Since keratoconus in 
itself rarely leads to enucleation, paucity of 
pathologic material, even of well-developed 
keratoconus, is not surprising. 

Bowman,’ in 1859, was the first to report 
the condition pathologically. He removed an 
eye with keratoconus which was examined 
by Hulke. Hulke found the central part 
much thinner than the periphery. There was 
gradual thinning toward the apex. The 
normal lamellae of the stroma were replaced 
by a web of caudate and nuclear fibers. 
Bowman's membrane was intact, but thinned 
and wrinkled over the apex. Descemet’s 
membrane was unchanged. 

Brailey,? in 1876, reporting on the tre- 
phined apex of a cornea from a case of 
keratoconus, found Bowman's membrane 
intact, and spaces in the superficial layers of 
the epithelium. 

Salzmann,*® in 1908, presented a careful 
histologic study of an eye affected by kera- 
toconus. The examination showed the fol- 
lowing findings: (1) A thinning of Bow- 


*From the laboratory of The Eye-Bank for 
Sight Restoration, Inc., Manhattan Eye, Ear, and 
Throat Hospital; aided by Grant B 153 from the 
National Institutes of Health and by the Josiah 
Macy, Foundation. 


man’s membrane with many gaps in its con 
tinuity, (2) the gaps filled with an “elas- 
toid” connective tissue similar to that found 
in pinguecula, (3) at the apex of the cone 
the deep layers of the stroma revealed some 
tendency to split, with the formation of 
lacunae longer than those seen in normal 
stroma, (4) a considerable gap in Descemet’s 
membrane at the region of the greatest 
ectasia, and (5) the endothelium at the apex 
appeared normal except at the edges of the 
ruptured Descemet’s membrane where the 
cells appeared larger. 

Vogt's*® histologic examination of the 
apex of two eyes with keratoconus in 1937 
and 1939 showed, within the thinnest por- 
tion, a waving of the stroma representing 
the deep striae in keratoconus. In the first 
case this was present only in the posterior 
stroma but in the later case this condition 
was present through the entire thickness. 

Terry and Chisholm,* in 1940, were ap- 
parently the first authors in this country to 
report a histopathologic examination in 
four cases with keratoconus. In only two of 
these cases were the changes of the type 
described by Salzmann present. As the other 
two cases were complicated by adherent leu- 
koma, staphyloma, and secondary glaucoma, 
no findings specifically characteristic of 
keratoconus as reported by Salzmann were 
noted. 

After 1940, the histopathology of kerato- 
conus received very little attention in the 
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literature, until 1954, when Hervouét’ made 
a detailed description of histopathologic find- 
ings in keratoconus, accompanied by many 
beautiful photomicrographs. The material 
was obtained during corneal transplantation 
from nine patients with keratoconus. The 
author especially stated that histopathologic 
examination of early stages of keratoconus 
was badly needed. He pointed out that 
numerous dehiscences of Bowman's mem- 
brane on top of the undulation and the 
extraordinary invagination of Descemet's 
membrane were two pathognomonic signs 
to give a precise pathologic diagnosis to 
keratoconus. 

Evidently in the past all pathologic ma- 
terial studied represented late stages of the 
disease after complications. Since corneal 
transplantation in cases of keratoconus pre- 
sents such a favorable prognosis, particularly 
if operated in the relatively early stages, 
there should be an increasing source of 
material for histopathologic study to under- 
stand the mechanism of the development of 
the disease. 


MATERIAL AND MetTuops ' 


ur material consisted of pathologic discs 
removed at keratoplasty. A total of 65 such 
discs collected from the Manhattan Eye, 
Ear, and Throat Hospital* were studied. 
dise was fixed immediately in 10-per- 
cent neutral formol-saline solution, and then 
embedded in paraffin. The fixed tissue was 
bisected and sectioned serially in both the 
transverse and surface planes. In some in- 
stances the posterior portion of the disc in- 
volving the endothelium, Descemet’s mem- 
brane, and as little as possible of the stroma 
was mounted as a flat preparation to study 
the endothelium. Serial sections were stained 
with hematoxylin and eosin, Verhoeff's 
clastic tissue method, toluidine blue, van Gie- 
son, and periodic acid-Schiff stain, and were 


*We are indebted to Dr. R. Townley Paton 
for supplying most of the material that made this 
study possible. We wish to acknowledge the tech- 
nical assistance of Mrs. J. Solomon. 


prepared for both quantitative and qualita- 
tive correlation of the pathologic process 
found. 


HISTOLOGIC FINDINGS 
EPITHELIUM 


The changes in the epithelium were vari- 
ous, and all layers may be involved; how- 
ever, the superficial l@yers are frequently 
normal, especially at the base of the cone. 
In the deep layers of the epithelium, the 
basal cells are usually affected at a relatively 
early stage. In places they appear pale, 
edematous, and swollen with pyknotic 
nuclei (figs. 8 and 11). Sometimes they lose 
their cylindric shape and palisading ar- 
rangement (fig. 11). In more advanced 
stages the basal cells eventually disappear, 
the epithelium being represented by only one 
or two layers of superficial flattened cells 
(fig. 12), lying on an altered basement mem- 
brane, Bowman's membrane, or directly on 
the anterior stroma. 


BASEMENT MEMBRANE 


With periodic acid-Schiff stain, multiple 
dehiscences in the basement membrane are 
noted in the sites corresponding to the 
lesions found in Bowman's membrane or in 
the epithelium (figs. 4, 9, 10, 11, and 14). 
In early lesions the basement membrane 
shows fragmentation in the areas of de- 
generated Bowman's membrane without dis- 
cernible change in its overlying epithelium 


(figs. 2 and 3). 


BOWMAN’'S MEMBRANE 


The most interesting feature encountered 
in this study is the lesion in Bowman's mem- 
brane which varies according to the differ- 
ent stages of the disease. Swelling and 
fibrillation of this membrane were noted 
(figs. 1, 2, and 3), which we have not seen 
reported in the literature. In these lesions, 
the fibrillar degeneration of Bowman's mem- 
brane appeared as extremely fine fibrils in- 
stead of having a normal homogeneous ap- 
pearance (figs. 2 and 3). The fibrillation is 
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better shown with phase-contrast microscopy 
than under ordinary light microscopic ex- 
amination. 

In some instances the diseased areas of 
Bowman's membrane show increased stain- 
ing with toluidine blue, as well as an ac- 
cumulation of metachromasia (fig. 7). These 
areas also show increased intensity of stain- 
ing with periodic acid-Schiff (figs. 6, 8, 9, 


Fig. 1 (Chi, Katzin, and Teng). 
Multiple lesions in the basement 
membrane of the epithelium and 
in Bowman's membrane. Early 
changes: (1) Fragmentation of 
the basement membrane. (2) 
Swelling and fibrillar degeneration 
of Bowman's membrane. (112, 
BP 79-1, periodic acid-Schiff 
stain. ) 


10, and 11). These changes appear to indi- 
cate the first lesions in Bowman's mem- 
brane. As the process of fibrillation con- 
tinues, the fibrils become coarse and extend 
to the adjacent stroma (fig. 5). 

In late stages Bowman's membrane 1s 
gradually destroyed and keratoblasts migrate 
to these sites, followed by newly formed 
connective tissue (figs. 12, 13, and 15). This 


Fig. 2 (Chi, Katzin, and Teng). Higher magnification of the central lesion of Figure 1, showing 
fragmentation of the basement membrane and swelling and fibrillation of Bowman's membrane. (x 500, 


BP 79-1, periodic acid-Schiff stain. ) 
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results in the characteristic lesion of Bow- 
man's membrane which shows multiple nar- 
row gaps and a wavy appearance (fig. 15). 
The gaps in Bowman's membrane are 


filled either with a newly formed connective 
tissue consisting of a focal accumulation of 
keratoblasts or with epithelium (figs. 13 and 
14). The gaps filled with the connective 


Fig. 3 (Chi, Katzin, and Teng). Higher magnification of Figure 2. ( « 800.) 


tissue are nearly always on the crest of the 
wave and the downgrowths of the epithe- 
lium into the gap are in the trough of the 
wave. In study of the serial sections the 
gaps of Bowman's membrane appear as 
lines and holes which vary in length and 
size. The gaps are not limited to the apex 
of the cone; they are not infrequently found 


Fig. 4 (Chi, Katzin, and Teng). 
Two areas of degeneration in the 
basement membrane and Bowman's 
membrane. (A) Complete absence 
of basement membrane; the fibril- 
lar change in Bowman's membrane 
has become coarse and extends to 
the adjacent stroma. (B) Gap in 
the hasement membrane and Bow- 
man's membrane filled by new- 
formed connective tissue. (90, 
BP 32, periodic acid-Schiff stain.) 
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Fig. 6 (Chi, Katzin, and Teng). Early lesion im 
Bowman's membrane shows changes in staining 
characteristics—increased intensity with periodic 
Fig. 5 (Chi, Katzin, and Teng). Higher magmi- = acid-Schiff stain. (160, BP 112-3, periodic acid- 
fication of area (A) of Figure 4. (500, BP 32, Schiff stain.) 
periodic acid-Schiff stain.) 


Fig. 8 (Chi, Katzin, and Teng). (1) Epithelium 
reduced to three layers. Degenerated cells appear 


pale with pyknotic nuclei. (2) Increased staining 
change in the staiming character of Bowman's mem- intensity of Bowman's membrane with periodic- 
brane with accumulation of metachromatic sub- acid-Schiff stain. (500, BP 12-27, periodic acid- 
stance. (180, BP 98-1, toluidine blue stain.) Schiff stain. ) 


Fig. 7 (Chi, Katzin, and Teng). Area shows 
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Fig. 9 (Chi, Katzin, and Teng). Focus of de- 
struction in the basement membrane and increased 
intensity with periodic acid-Schiff stain of Bow- 
man's membrane; migration of keratoblasts to the 
site. (210, BP 100-23, periodic acid-Schiff stain.) 


Fig. 11 (Clu, Katzin, and Teng). (1) Epithelium 
reduced to two to three layers and edematous in 
appearance. (2) Bowman's membrane showing in- 
creased intensity with periodic acid-Schiff stain; 


focal concentration of keratoblasts. 
112-7, periodic acid-Schiff stain.) 


(500, BP 


Fig. 10 (Chi, Katzin, and Teng). 
Two areas with loss of basement 
membrane ; increased intensity with 
periodic acid-Schiff staining of 
Bowman's membrane and focal ac- 
cumulation of keratoblasts. ( « 160, 
BP 100-3, periodic acid-Schiff 
stain. ) 


Fig. 12 (Chi, Katzin, and Teng). (1) Multiple gaps in Bowman's membrane with migration of kerato- 
blasts to these sites. (2) Epithelium reduced to two or three layers. (90, BP 117-6, Van Gieson stain.) 
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at the base. In more advanced cases the 
gaps in Bowman’s membrane extend more 
broadly and deeply, involving more stroma. 
In this stage it may be impossible to differ- 
entiate from a corneal scar due to other 
causes. 

There was no pigment noted in the epithe- 
lium or in Bowman's membrane in any of 
the serial sections studied in our series that 
might correspond to a Fleischer’s ring. As 
Terry and Chisholm® and Berliner® pointed 
out, Fleischer’s ring, so impressive clini- 
cally by slitlamp microscopic examination, 
apparently has never been observed in any 
histologic preparation of keratoconus. 


STROMA 


The most striking feature in the stroma 
is an abnormal thinning and bulging for- 
ward of the central portion of the cornea 


Fig. 13 (Chi, Katzin, and Teng). Two nar- 
row gaps in Bowman's membrane filled by newly 
formed connective tissue. (90, BP 98-1, toluidine 
blue stain. ) 


Fig. 14. (Chi, Katzin, and Teng). Gap in base- 
ment membrane and Bowman's membrane filled 
with epithelium. ( «500, BP 100-7, periodic acid- 
Schiff stain.) 


(fig. 15). This thinning chiefly affects the 
stroma, which at the apex of the ectasia 
may be one third or less of its normal thick- 
ness. The lesions of Bowman's membrane as 
described previously, spread to the under- 
lying stroma which shows areas of fibrillar 
degeneration and focal keratoblastic accumu- 
lation (figs. 4, 13, and 15). Eventually, the 
superficial stroma is destroyed and replaced 
by newly formed connective tissue in an ir- 
regular arrangement resulting in a wavy 
appearance (figs. 13 and 15). Apparently 
the pathologic process first is confined princi- 
pally to the superficial stroma. 
Histochemical tests with periodic acid 
Schiff and the metachromatic stain of tolui- 
dine blue fail to demonstrate a difference in 
the concentration or distribution of the 
ground substance in any part of the corneal 
stroma in this stage. In advanced cases the 
stromal lesion extends more widely and 
deeply. In cases in which Descemet’s mem 
brane has been ruptured for some time, the 
edematous and degenerated stroma is re- 
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paired by newly-formed sear and homo- 


geneous masses are found, with loss of 
stromal cells (fig. 20). Deep stromal folds 
are always present if the sections are cut 
in a horizontal plane; that is, perpendicular 
to the deep striae which are seen as vertical 


corrugations in the slitlamp. 


DESCEMET’S MEMBRANE 

Folds in Descemet’s membrane associated 
with its overlying stroma are always present 
if the sections are cut in the right direction 
but no perceptible change in Descemet’s 
membrane itself is observed in early stages 
(figs. 15, 16, 18, and 19). In our serial sec- 
tion study of the 65 cases there were eight 
(12.3 percent) with rupture of Descemet's 
membrane, The rupture involves the region 
of the greatest ectasia, near the center of 
the cone, Its extension varies, The edges of 
the rupture are curled anteriorly into the 


Fig. 15 (Chi, Katzin, and Teng). 
(1) Thinning of stroma at the 
apex of the cone. (2) Wavy ap- 
pearance of Bowman's membrane 
with multiple narrow gaps filled 
with newly formed connective tis- 
; sue. (3) Folds of Descemet’s men, 
brane and overlying stroma. 
(x100, BP 81-6, periodic acid- 
Schiff stain. ) 


stroma (figs. 20 and 21). The defect in 
Descemet’s membrane is first filled with 
endothelium, and later with a newly formed 
membrane which takes a paler stain with 
periodic acid-Schiff reagent (figs. 20 and 
21). 


NDOTHELIUM 


The endothelium appears normal without 
appreciable change in early stages (figs. 16 
and 17). But in the advanced stages the 
endothelium shows flattening and the nuclei 
are farther apart (figs. 18 and 19). 


COMMENTS 


In view of the above description, the es- 
sential histopathologic findings in kerato- 
conus in its early stages are chiefly confined 
to the anterior layers of the cornea. It in- 
volves the epithelium, the epithelial base- 
ment membrane, and Bowman’s membrane, 
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Fig. 16 (Chi, Katzin, and Teng). Folding of Descemet’s membrane with nearly normal endothelium. 
(210, BP 86-18, periodic acid-Schiff stain. ) 


as well as the anterior stroma. Changes in 
the epithelium seem to be secondary since 
they are found almost exclusively in_ the 
presence of changes in the basement mem- 
brane and Bowman's membrane, or changes 
in the endothelium. The degenerative 
changes in the basement membrane and Bow- 
man’s membrane are most likely the initial 
lesions, because they occur when the other 
layers of the cornea are normal. It is diffi- 
cult or impossible to know whether the 
basement membrane or Bowman’s mem- 
brane is first involved since their changes 
are always associated with each other. 
Bowman's membrane is generally accepted 
to be a homogeneous, structureless mem- 
brane under ordinary light microscopic ex- 
amination. Examination with the electron 


microscope, however, demonstrated that it 
consists of fine fibrils.” The first degenera- 
tive changes in Bowman’s membrane appear 
to be swelling and fibrillation. It 1s quite 
possible that there is some physicochemical 
change in its constituents which give it the 
edematous and swollen appearance and make 
manifest its fibrillar structure which usually 
does not show under ordinary microscopy. 
This fibrillar degeneration extends to the 
underlying superficial stroma and can be 
demonstrated more clearly with the phase- 
contrast microscope. The overlying base- 


ment membrane first shows fragmentation, 
then complete destruction. It does not appear 
unreasonable to think, therefore, that the 
cornea becomes weakened by the degenera- 
tion of the membranes and superficial stroma, 
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Fig. 17 (Chi, Katzin, and Teng). Endothelium 
seen im oblique section in keratoconus. No abnor- 
mality, (140, BP 103-5, periodic acid-Schiff 
stain.) 


and becomes unable to withstand the normal 
intraocular pressure. It cannot maintain its 
normal curvature and the result is conical 
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cornea, At this stage, stretching of the 
cornea, ectasia, takes place without other 
obvious clinical signs. 

It seems likely that the degeneration of 
the basement membrane and Bowman's 
membrane, as well as the anterior stroma, 
plays an important role in the development 
of keratoconus. As the degeneration de- 
velops, its manifestations progress from 
changes in the staining reactions to multiple 
areas of loss of Bowman’s membrane and 
most of the superficial stroma. The gaps in 
the destroyed membrane are then filled with 
either newly formed connective tissue that 
contains focal concentration of keratoblasts 
or with downgrowth of epithelium. These 
lesions appear clinically as linear superficial 
scars. In addition, we believe that the stretch. 
ing of the ectatic cornea widens the perfora- 
tions of Bowman's membrane for the pas- 
sage of nerves, and that this accounts for 
the holes in Bowman's membrane found in 
serial sections. 

The questions may arise: 

1. Would involvement of Bowman's mem- 
brane and superficial stroma alone be suffi- 
cient to develop conical cornea ? 

2. Is there any change in the stroma other 
than that in the anterior layers? 

Regarding the first question, anatomically 


Fig. 18 (Chi, Katzin, and Teng). Folds in Descemet’s membrane and deep stroma lined with flattened 
endothelium and widely spaced nuclei, (112, BP 81-6, periodic acid-Schiff stain. ) 
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Fig. 19 (Chi, Katzin, and Teng). Folds of Descemet’s membrane and deep stroma lined with flattened 
endothelial cells that are abnormally widely spaced. (112, BI’ 86-6, periodic acid-Schiff stain.) 


the anterior stromal layers are more compact 
and show more interlacing than the pos- 
terior layers.”” In the opimon of Cogan,” 
the anterior compactness of the stroma 
serves to protect the curvature of the cornea. 
Clinically, in case reports of keratoconus 
posticus circumscriptus reported by Wise,”* 
Leopold,”* and Greene,’* the cornea, at tts 
thinnest portion, was reduced to one third 
or one fourth of its normal thickness and 
still withstood the normal intraocular pres- 
sure and maintained its normal anterior 
curvature. As Wise especially pointed out, 
the anterior cornea and its stroma were quite 
normal. Unfortunately, there was no histo- 
logic examination of these eyes. 

(ne may ask, then, after a superficial 
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keratectomy is performed, why does the 
cornea still retain its normal curvature? This 
is due to a replacement with fibrous tissue 
which reinforces the anterior cornea and 
gives it strength. Advantage was taken of 
this reaction on the part of the cornea in 
the treatment of keratoconus in the past. 
Cauterization and pressure bandages were 
used to promote fibrosis and restore the 
normal shape of the cornea. 

Concerning the second question, relative to 
the posterior layer, reduction in the number 
and thinning of individual fibrils of the 
lamellae and changes in the ground sub- 
stance and elastic fibers, all may be factors 
that contribute to the thinning and weaken- 
ing of the stroma. The present methods of 


Fig. 20 (Chi, Katzin, and Teng). (1) Rupture of Descemet’s membrane showing: (A) Its edges are 
curled into the stroma. (B) The defect is filled by regenerated endothelium and newly-formed membrane. 
(2) Hyaline degeneration of the anterior two thirds of the stroma. (3) Irregularity of the thickness of 
the epithelium. (« 100, BP 99-2, periodic acid-Schiff stain. ) 
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study do not show perceptible change in the 
rest of the stroma in the early stages. It is 
impossible to count the number of the fibrils 
of the lamellae and measure their thickness. 
Detailed comparative studies of the char- 
acter of the individual corneal fibrils in 
normal and keratoconus eyes with electron 
microscope technique are contemplated. The 
ground substance of the corneal stroma may 
be demonstrated by periodic acid-Schiff stain 
and metachromatic stain with toluidine blue. 
There was neither increased nor decreased 
metachromatic staming, nor any change in 
intensity of stain in periodic acid-Schiff. 
So far our admittedly imperfect technique 
of studying the histochemistry of the stroma 
shows that there is no change in the ground 
substance of the rest of the stroma in the 
early stages of the disease. Verhoeff's elas- 
tic fiber method failed to demonstrate the 
elastic fibers in the cornea, although it did 
demonstrate the elastic fibers of the sclera 
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Fig. 21 (Chi, Katzin, and Teng). 
Rupture in Descemet’s membrane 
showing the edge curled anteriorly 
into the stroma. Poorly developed 
newly formed Descemet’s mem- 
brane is present in the gap. ( «120, 
BP 99-7, periodic acid-Schiff 
stain. ) 


very satisfactorily. The elastic fibers of the 
cornea are very difficult to study. It has not 
been possible to draw definite conclusions re- 
garding any change in the elastic fiber con- 
tent of the cornea. 

Folds in the deep stroma and in Descemet’s 
membrane are a common finding in our 
series. Clinically these are seen as the stro- 
mal striae in the deep layers of the cornea. 
We believe that the deep folds and buckles 
of Descemet’s membrane are emphasized by 
release of tension after the removal of the 
disc. 

Von der Heydt'® had observed clinically 
a very decided change in size and shape of 
these striae at various times. Schmidt" stated 
that the striae in keratoconus may disappear 
transiently with a temporary increase in the 
intraocular pressure, through compression of 
the globe, abdominal pressure, and so on. 
It was his opinion that the striae in keratoco- 
nus were caused by the contraction force of 
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Descemet’s membrane. 

In order to exclude the possibility of 
artefact produced through histologic prepa- 
ration, we studied a number of discs with 
other pathologic processes, such as Fuchs’ 
dystrophy and corneal scars due to other 
causes. They did not show folds in the 
stroma and Descemet’s membrane. 

Eight out of 65 cases (12.3 percent) 
showed rupture of Descemet’s membrane. Ac- 
cording to a study by Terry and Chisholm*® 
it appeared that strips of rabbit cornea could 
be stretched some 10 percent before they 
ruptured. Therefore, any overstretching 
may sufficiently disrupt the continuity of 
the membranes of the cornea in keratoconus. 
Hervouét found one out of nine cases with 
rupture of Descemet’s membrane in histo- 
logic examination. Clinically Rohrschneider 
and Stohr’’ reported that it occurred in 
about 11 percent of all cases of keratoconus. 
One would expect higher percentages in 
specimens that comé¢ to pathologic examina- 
tion, because this would not include the 
earliest cases. 

Since the endothelium is intimately as- 
sociated with Descemet’s membrane, its cells 
are lengthened and flattened, and the nucleus 
is reduced to a thin dark particle. 


SUMMARY 


A type of degeneration 1s found in the 
basement membrane, Bowman's membrane, 
and the anterior stroma of the cornea in 
keratoconus. The mechanism of develop- 
ment of keratoconus, in our opinion, is due 
to pathologic processes with subsequent 
weakness of the cornea which becomes un- 
able to withstand the normal intraocular 
pressure, resulting in bulging of the cornea. 
The ectatic cornea is stretched and appears 
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thinner than normal. The cause of the de- 
generation remains unknown. It begins in 
Bowman's membrane or the basement mem- 
brane of the epithelium and spreads to the 
adjacent superficial stroma. The nature of 
the degeneration is not entirely clear but 
fibrillation and the change in staining prop- 
ertics of Bowman’s membrane itself are 
shown by an alteration in their reaction with 
periodic acid-Schiff and toluidine blue stain. 
As the pathologic processes continue, the 
basement membrane and Bowman's mem- 
brane, as well as the anterior stroma, show 
actual destruction in places and new-formed 
connective tissue fills these gaps. In more 
advanced cases Descemet’s membrane even- 
tually ruptures and the whole thickness of 
the cornea is involved. 
CONCLUSIONS 

The essential pathologic process of kera- 
toconus 1s a degenerative lesion chiefly in- 
volving the anterior layers of the cornea. 
The striking common characteristic histo- 
logic findings are: 

l. Fragmentation of the basement mem- 
brane of the corneal epithelium, fibrillation of 
Bowman's membrane, and the anterior 
stroma in the early stages. 

2. Marked thinning and bulging of the 
central cornea. 

3. Wavy appearance of Bowman's mem- 
brane with multiple narrow gaps filled either 
by newly formed connective tissue that con- 
tains focal accumulations of keratoblasts or 
by epithelium. 

4. Folds and buckles. in Descemet’s mem 
brane and its overlying deep stroma. 

5. Rupture of Descemet’s membrane int 
12.3 percent of our SCTICS, 

210 East O4th Street (21). 
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THE TECHNIQUE OF LAMELLAR KERATECTOMY 


AnpDrew F. pe Roetru, M.D. 
Spokane, Washington 


There are three surgical procedures to 
improve vision due to scarring of the central 
portion of the cornea: penetrating kerato- 
plasty, lamellar keratoplasty, and lamellar 
keratectomy, or a combination of these 
methods. It has been known for several 
decades that penetrating keratoplasty in a 
densely opaque cornea is followed by opaci- 
fication of the transplant. The same poor 
prognosis is true when it is done in cases 
of various pathologic conditions of the 
cornea, such as opacities following blast in- 
jury or severe chemical burns. Furthermore, 
this operation may end, in a not negligible 
percentage, with poorer than the preopera- 
tive vision. These 
the indications of lamellar keratoplasty and 
keratectomy. There are, as yet, no sharp 
dividing lines between the indications for 
these three methods and it is not the purpose 
of this paper to discuss this problem. 

A basic prerequisite successful 
lamellar keratoplasty is the transparency of 
the deepest layers of the stroma. The same 


considerations broaden 


of a 


holds for lamellar keratectomy. To get some 
visual benefit the deepest corneal layers must 
be at least moderately transparent. Though 
lamellar keratectomy is the safest of the 
three operations, it will yield the least spec- 
tacular visual improvement, Whether it is an 
operation per se or the first step to lamellar 
keratoplasty, it has to fulfill the following 
conditions in order to get the best possible 
results : 

a. As much cornea should be removed as 
is feasible. Not more than one or two tenths 
of a mm, should be left on Descemet’s 
membrane. It is risky to try to cut that deep 
with the trephine. 

b. The removal should be carried out in 
one and the same cleavage plane in order 
to cause the least trauma to the stromal 
fibers. The more damage to the fibers the 
more scar tissue will be produced and new 
vessels will enter the cornea. It is questiona- 
ble that a sharp instrument can be advanced 
in the same cleavage plane. 

c. The  prepupillary should be 


area 
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handled with the greatest care. In case the 
dissection of the lamella starts from the 
center, this area suffers the most trauma. 


TECHNIQUE 


A technique fulfilling these conditions has 
been used by me for several years, Lamellar 
keratectomy belongs in the realm of micro 
surgery. Therefore good illumination and 
magnification are essential. Preoperatively, 
antibiotics are given locally and, if there ts 
no contraindication to mydriatics, the pupil 
is dilated. The dark background facilitates 
work on the not fully opaque cornea. Drop 
and retrobulbar anesthesia is used. 

The eyeball is fixed at two points of the 
limbus. A broad keratome is introduced 
tangentially at the limbus, or even slightly 
in the sclera, corresponding to the clearest 
portion of the peripheral cornea. The tip 
of the keratome is advanced about three mm. 
to the deepest layer of the cornea, and held 
in this position. Now, about one mm. back 
of the tip, a Tooke knife is used to cut 
down vertically to the keratome (fig. 1) 
the wound being made approximately paral- 
lel to the limbus. 

The keratome is removed and a narrow, 
curved corneal splitter (fig. 2) is used to 
start the actual lamellar splitting by press- 
ing it against the peripheral lip of the wound 
made with the Tooke knife. The tip of the 


Fig. | (de Roetth). Broad, reflex-free keratome 
in place. The tip cannot be seen. Lower edge otf 
keratome is covered by the Tooke knife. This etuts 
deep, to the tip of the keratome. 


splitter is advanced into the base, that is in 
the deepest portion of the central lip of the 
wound. It is moved forward and sideways 
until a large enough area of the cornea 1s 
undermined to give room to a small Gill 
knife (fig. 2). The whole cornea is under- 
mined in the same cleavage plane except 
for the one- to two-mm., peripheral portion. 
This maneuver is a splitting not a cutting 
of the cornea, which a sharp instrument 
unavoidably would do. To facilitate the ad- 
vance of the Gill knife, an incision is made 
in the undermined cornea, In this way the 
undermined portion can be lifted. 

After the undermining is completed, the 


Fig. 2 (de Roetth). Microsplitter and small Gill 
knife. The curvature of their blades approximates 
that of the cornea. 


4 
te 


with corneal scissors 
(Castroviejo’s or Katzin’s) one mm. from 
the limbus. In lamellar keratoplasty, the 


same technique can be used by changing the 


cornea 1s severed 


place of entrance of the broad keratome 
according to the size of transplant to be 
used. 

when the entire 
cornea is densely scarred, in which case the 


Difficulty may arise 


tip of the keratome cannot be seen. How- 
ever, in most cases of corneal scarring the 
periphery is somewhat translucent, or there 
is a small portion of the periphery not en- 
tirely opaque. The keratome can be applied 
in this segment. It also may happen that, 
while attempting to advance the tip of the 
keratome into the deepest corneal layers, 
the tip enters the anterior chamber, This 
does not necessitate postponement of the 
operation because the keratome, being in- 
troduced tangentially, can be pulled back 
slightly without loss of aqueous. It again 
can be advanced a little more tangentially 
and stopped before perforation occurs. 

The postoperative treatment consists in 
applying antibiotic ointment twice a day 
until corneal epithelization is complete. This 
takes four to seven days. Irradiation with 
X rays or radium is necessary only if the 
cornea was heavily vascularized. After the 
epithelization is complete, there usually is 
no or only slight pericorneal congestion. 
This can be treated with locally applied 
cortisone but only after complete epitheliza- 
tion. 

DiscUSSION 

There is no umiformity among the authors 
in their techniques of doing lamellar kera- 
tectomy or in removing the opaque discs 
prelammary to lamellar keratoplasty. Pau- 
fique’ uses his angulated knife to get the 
plane of cleavage after outlining the area 


to be removed with the trephine, and con- 
tinues the dissection of the cornea with the 
Desmarres knife. The same technique is 
followed by Paton® and by A. Leigh.® 

Castroviejo* is using his special trephine 


ANDREW F. 


ROETTH 


with micrometer regulation to outline the 
area to be excised, The dissection of the 
leukoma is started with a special knife made 
with razor blade material and he also recom- 
mends a cataract or Lundsgaard or Des 
marres knife for this purpose. The excision 
is continued with blunt scissors in the same 
plane of cleavage. The reason for using 
blunt scissors is to minimize the tendency to 
perforate the cornea. “This often occurs 
when only a knife is used, particularly in dis- 
secting deep opacities in the vicinity of 
Descemet’'s membrane.” 

Rycroft and Romanes,® when doing 
lamellar grafts, remove the corneal disc with 
the help of a trephine and a miniature 
Desmarres blade. “The dise should be sepa- 
rated by smooth strokes rather than by small 
.. The dise should be re 
moved in one piece of even thickness, but 
when the scar is soft and pliable, this is not 
always possible.” 

Perritt® starts the removal of the corneal 
with a cruciate incision which is 
Wiener’s original method. The actual re- 
started from the apex of the 
quadrant, that is in the center of the cornea, 
with a safety razor blade, carefully staying 
in the same plane of cleavage. 

Shafer’ in experimental surgery on 
rabbits removed the lamella with a Bard- 
Varker knife in the same cleavage plane. 


irregular cuts. 


lamella 


moval is 


(Only Stansbury® applies a dull instrument, 
an iris repositor, after outlining the area 
with a deep cut into the stroma. In this way 
he stays in the same cleavage plane. 


SUMMARY 


The indications of lamellar keratectomy 
and lamellar keratoplasty seem to expand 
at the expense of penetrating keratoplasty. 
To get the best visual results it is impera- 
tive that the removal of the corneal lamella 
be performed in the deepest corneal layers 
and in the same cleavage plane. A safe 
operative technique is described. 


Old National Bank Building (1). 
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INTRODUCTION 


A majority of the optical aids for read- 
ing are based on the simple principle that 
the retinal image increases in size as the 
object is brought closer to the eye. The 
function of such a device is to permit the 
object to be viewed from a short distance 
without making excessive demands upon 
accommodation. In its simplest form this 
type of magnifier is a convex lens which 
may be worn as a spectacle, held in the 
hand, or supported in a mount which rests 
on the reading page. 

It is important to prescribe the minimal 
magnification required by the particular pa- 
tient because of the limitation of field, de- 
creased working distance, distortion, and 
other aberrations which accompany high 
magnification. It is not always recognized 
that the minimal dioptric power of the 
magnifier which is needed to give useful 
reading vision depends not only upon the 
patient’s visual acuity but also upon the 

*From the Wilmer Ophthalmological Institute 
of The Johns Hopkins University and Hospital. 
This investigation was supported by Grant B-810 
from the National Institutes of Neurological Dis- 
eases and Blindness, Public Health Service. Some 
of the equipment was provided by Grant No. 178 


from the National Council to Combat Blindness, 
Inc. 


Maryland 


closest distance’ for which he can accom 
modate without the magnifier. 

The specified magnifying powers of most 
of the commercially available reading aids 
are computed from the simple formula, 
M = D/4, in which D is the dioptric power. 
This conventional formula makes the arbt- 
trary assumption that with the unaided eye 
all patients can sustain just enough ac- 
commodation to hold the reading matter at 
a distance of 25 cm. It assumes also that, 
when the magnifier is used, the reading ma- 
terial is located in the principal focal plane 
of its lens, so that no accommodation is 
required of the emmetropic eye. Since 
neither of these assumptions applies in a 
majority of cases, the conventional ratings 
of magnification are of limited use in the 
selection of a reading aid for a given pa- 
tient. 

Consider for example three patients each 
of whom can just read, at 40 cm., print 
which is four times the size of newsprint. 

The first patient is an emmetrope who 
can sustain not more than three diopters of 
accommodation. With a +7.0D. reading 
glass, either worn as a spectacle or held 


close to the eye, he will be able to read 
newsprint which is held at about 10 em. 
from the lens. When the object is at this 
distance the light rays leave the 7.0-diop- 
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ter lens with a divergence of three diopters. 

The second patient has a myopia of two 
diopters and can also sustain three diopters 
of accommodation. Without a correction for 
his myopia he needs only a five-diopter mag- 
nifying lens to read newsprint. As before 
the print must be 10 cm, from the lens. 

The third patient is a child with one 
diopter of hyperopia who can sustain 11 
diopters of accommodation. He must also 
hold newsprint at a distance of 10 cm. from 
the eye, but he needs no optical aid to read 
at this distance because of his high power of 
accommodation. 

The purpose of the present study is to 
outline procedures for selecting, with the 
minimal amount of trial and 
optical aid best suited for each individual, 
as determined by the dioptric power of the 
device, by the patient’s visual acuity, and by 
his near-point of accommodation. The de- 
tailed application of these procedures to the 
use of the many types of optical reading 
aid, and the evaluation of the results ob- 
tained will be reported in subsequent papers. 

The procedures may be divided into three 
steps: 

Step 1 is the development of formulas 
which specify, for the various types of opti 
cal aid, the size of the retinal image relative 
to its size when viewed without the magnifier 
from the normal reading distance of 40 cm. 
These formulas take account of the fact 
that the magnification depends not only on 
the dioptric power of the magnifier itself, 
but also on the diopters contributed by the 
observing eye when using the magnifier. 

Step 
closest distance, expressed in diopters, at 
which the patient can sustain sufficient ac- 
commodation for reading, 

Step 3 consists of a determination of the 
smallest size of print which the patient can 
read at 40 cm. This measurement determines 
the factor by which the retinal image must 
be increased to permit the reading of ordi- 
nary newsprint. 


error, the 


involves a determination of the 
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1. FORMULAS FOR COMPUTING 
MAGNIFICATION 


Our method of rating the magnifying 
powers of optical aids for near vision dif- 
fers in two respects from the conventional 
ratings based on the formula M = D/4. 
First, the conventional formula measures the 
size of the retinal image relative to its size 
when the same object is viewed from a 
distance of 25 cm. Our method specifies the 
magnification relative to a distance of 40 
cm., in order to correspond to the distance 
at which we determine the acuity. The sym- 
bol Myo will hereafter be used to designate 
this particular measure of relative magnifi- 
cation, Secondly, the conventional formula 
applies only to the special case in which 
the object viewed is located at the anterior 
principal focus of the lens. Our formulas 
take account of the fact that, unless the 
object distance is preset at the principal 
focal distance of the magnifier, many pa- 
tients can obtain a further increase in the 
size of the retinal image by bringing the 
print closer to the magnifying lens. 

The derivations of the formulas are given 
in Appendix 1. Their meaning and use can 
be illustrated by calculation of the magnify- 
ing powers of several representative forms 
of optical aid. For simplicity in this discus- 
sion we shall assume that the magnifier is a 
simple thin convex lens. 


A. MAGNIFIERS IN WHICH THE DISTANCE 
FROM OBJECT TO LENS CAN BE VARIED 
This group includes the following types: 

(1) A convex lens worn as a spectacle; (2) 

a hand-held reading glass; (3) a focusable 

device, consisting of a convex lens, a sup- 

port which holds it at a preselected distance 
from the reading page, and a means of ad- 
justing this distance. 

Let us assume for purposes of illustration 
that an emmetropic patient is given a + 20D. 
lens in the form of a spectacle. If he holds 
the print at a distance of five cm. from the 
lens, the emerging light will have zero ver- 
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gence. With relaxed accommodation the 
patient therefore obtains a clearly focused 
retinal image. The size of the retinal image is 
eight times that formed when the print is 
viewed from 40 cm. without the lens. The 


20 
magnification, Myo, is therefore or 8. 


If, however, this patient can sustain three 
diopters of accommodation, he can obtain a 
greater magnification by bringing the print 
to a distance of 1/23 meter (43.5 mm.) 
from the lens. The divergence of light inci- 
dent on the lens is now 23 diopters, the 
divergence of light leaving the lens is 23 — 20 
or three diopters. The magnification in this 


D+ 
case is ————- or 9.2. 


The general formula may be written 


D+A 
(1) 


in which D equals the dioptric power of 
the magnifier and A equals the diopters con- 
tributed by the observer's own eye when 
using the magnifier. For the emmetrope (or 
the corrected ametrope) A equals the ac- 
commodation exerted by the observer when 
using the magnifier. 

Formula (1) assumes that the observer's 
eye is close to the lens. If the lens-to-eye 
distance is appreciable the magnification is 
given by the formula 

D+ A— hAD 
(2) 
2.5 

in which h ts the lens-to-eye distance ex 
pressed in meters. Suppose for example 
that a 20 diopter reading glass is held 166 
mm. from the eye and 1/26 meter (3.84 
mm.) from the print. A virtual image is 
formed by the lens, 167 + 166 mm. or one 
third meter from the eye. The emmetrope 
must therefore exert three diopters of ac- 
commodation in order to obtain a clearly 
focused retinal image. From formula (2) 
the magnification of the retinal image is 
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20 + 3—.166 (60) 
2.5 


When the object is located at 1/23 meter 
(43.5 mm.) from the lens and the eye is 
close to the lens the same three diopters of 
accommodation are required but, since h in 
this case is zero, the magnification is 


20 + 3 


or 9.2 


These examples demonstrate the two con- 
ditions that must be fulfilled if the observer 
is to obtain the greatest possible magnifica- 
tion from a focusable optical aid: 

The first requirement is that the eye 
be close to the lens. 

The second requirement is that the read- 
ing matter be as close to the lens as the 
observer's power of accommodation will 
permit. 

There is, however, one special situation 
in which the magnification is independent of 
h, the lens-to-eye distance. When the ob- 
ject 1s located in the anterior principal focal 
plane of the lens, the rays leaving the lens 
have zero vergence, the virtual image of the 
object is at infinity, and no accommodation 
is required of the emmetropic eye (A = 0). 
In this case the magnification is not de- 
creased as the eye is withdrawn from the 
lens. Formula (2) shows that in this case M 
is independent of h, since, when A is zero, 
the term A — hAD in the numerator ts zero 
for all values of h. 

There is, however, a spurious impression 
of increased magnification as the eye is 
moved away from the lens. This is_ be- 
cause the retinal image of the lens aperture 
decreases in size with increase in its dis- 
tance from the eye. When compared with 
the apparent size of this aperture, the image 
of the print seems to become larger as the 
eye 1s withdrawn. The number of letters 
which can be seen at one time through the 
lens aperture therefore decreases with in 


awe 


crease in the distance of the eye from the 
lens. The aberrations also increase because 
light from the more peripheral portions of 
the lens enters the pupil. Consequently even 
when the object is in the principal plane of 
the lens, and the size of the retinal image is 
therefore independent of the eye-to-lens dis- 
tance, the eye should nevertheless be close 
to the lens in order to reduce the aberrations 
and to obtain the widest possible field of 
view. 


L. MAGNIFIERS IN WHICH THE DISTANCE 
FROM OBJECT TO LENS IS FIXED 


In some of the magnifiers which rest on 
the reading page the distance of the lens 
from the base of the support is not adjust- 
able. This predetermined distance is in cer- 
tain devices nearly equal to the principal 
focal length of the lens. In others it is much 
less than the focal length. 

If, for example, the print is located at a 
fixed distance of 38.4 mm. from a 20-diopter 
lens, the light emerges with a divergence 
of six diopters and the virtual image lies 167 
mm. behind the lens. The observer who 
can accommodate for six diopters of diver- 
gence can place his eye close to the lens. 
If he can accommodate for a divergence of 
only three diopters, he must place his eye 
333 mm. from the virtual image, 333 — 167 
or 166 mm. from the lens. 

Formula (2) shows that in the first case, 
in which h equals zero and A equals six 


20 + 6 
diopters, Myo equals - “r - or 10.4. In the 


second case M,, equals 


20 + 3—0.166 (60 


This example shows that, as was the case 
with focusable magnifiers, the observer ob- 
tains the greatest benefit from a given de- 
vice when he brings his eye as close to its 
lens as his power of accommodation will 


nonfocusable magnifiers in 


permit, in 
which the fixed object-to-lens distance is 
less than the principal focal length of the 
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lens, the minimal eye-to-lens distance is de- 
termined by the power of accommodation 
which can be sustained. The quantities h 
and A in formula (2) are in such cases not 
independent. A more convenient expression 
for computing the magnification when u, 
the object-to-lens distance, is fixed and h 
depends upon A is 
A 


i-Du 25 


In the example previously mentioned the 
factor 


(3) 


| | 
= —= 4.3 
I1—Du_ 1 — 20 (.0384) 
so that for this magnifier 


lor the observer who can overcome six 
diopters of divergence My. equals 10.4. For 
the observer who can overcome only three 
diopters of divergence, My, equals 5.2. 
Formula (3) gives therefore the same 
values for the magnification as were ob- 
tained previously by applying formula 2.* 


C, PROJECTION MAGNIFIERS 


These devices differ from those previously 
discussed in that the observer views, not a 
virtual image, but a real enlarged image 
which is formed on a screen. Let us assume 
that the projected image is five times the 
size of the actual reading matter. If the ob- 
server views the screen from a distance of 
40 cm., for example, there is a fivefold in- 
crease in the retinal image as compared to 
its size when the print is viewed directly 
from the same distance of 40 cm. If how- 
ever the observer views the projected image 
from a distance of 20 cm. there is a 10-fold 

*It should be noted that in the special case in 
which u equals 1/1), that is, when the object is in 
the principal focal plane of the lens, 1-Du and A 
are both equal to zero and formula (3) leads to an 
indeterminate value for M. To compute the mag 
nification in this special case formula (2) must be 
used, and since A equals zero this formula re- 


duces to Mw = D/2.5. 


4.3A 
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increase in the retinal image. As in the 
previous cases, therefore, the size of the 
retinal image which a given patient can ob- 
tain depends not only on the magnification 
of the device itself but also on A, the diop- 
tric equivalent of his near point. A general 
formula applicable to this type of device is 


(4 


in which M, is the ratio of the size of the 
projected real image to the size of the ob- 
ject. 


D. APPLICATION OF THE FORMULAS FOR 
MAGNIFICATION 


The applications of the different formulas 
can be illustrated by showing how they are 
used to compute the magnifications of repre- 
sentative types of reading aid. Those we 
have chosen for purposes of illustration are 
selected from the optical reading aids which 
can be purchased from the American Foun- 
dation for the Blind, Department of Special 
Services. Data on these and other magnifiers 
are tabulated in Appendix 2. 

1. Adisco illuminated magnifier. This de- 
vice utilizes a doublet lens whose equivalent 
power is about 21 diopters. The lens is held 
in a fixed mount at a distance from the read- 
ing page only slightly less than the equiva 
lent focal length of the lens system. The rays 
of light therefore emerge with such slight 
divergence that A can be taken as equal to 
zero. By formula (1), 


21 
25 or &.4 


In using devices of this type the patient 
should wear whatever spectacles he may 
require for clear vision at distance. The 
presbyope, for example, must be cautioned 
to look through the distance portion of his 
bifocal spectacles and may find that the 
magnifier is easier to use in conjunction 
with single vision lenses correcting his re- 
fractive error for distance. 


2. Plasta cataract reader. \n this device a 
lens of about 17 diopters is supported in a 
mount which locates the reading page at a 
fixed distance of about 40 mm. from the 
lens. The rays of light therefore leave the 
lens with a divergence of 25 — 17 or eight 
diopters, and form a virtual image at a 
distance of 12.5 cm. behind the lens. 

An emmetrope who can sustain eight 
diopters of accommodation can hold his 
eye close to the magmiier. The emmetropic 
presbyope who can sustain only one diopter 
of accommodation must place his eye one 
meter from the virtual image, that is, 87.5 
cm. from the lens. If, however, he wears a 
three-diopter reading spectacle he can over- 
come three diopters of divergence and can 
locate his eye at 33 — 12.5, or 20.5 em., from 
the magnifier lens. The magnification ob- 
tained in each case can be computed from 
formula (2), or more easily from formula 
(3). According to the latter formula, for 
this magnifier 


3.1 


Since A is eight diopters in the first ex- 
ample, one diopter in the second, and three 
diopters in the third, the magnifications are 
respectively 9.9, 1.24, and 3.72. For the 
patient who requires only a threefold or 
fourfold increase in size of the retinal im- 
age this reading aid has the advantage that 
the eyes may be at a comfortable viewing 
distance from the magnifier lens. It is im- 
portant to remember, however, that the vir- 
tual image is only 12.5 em. behind the lens 
and the presbyope must therefore wear a 
suitable reading spectacle. 

3. Tripod magnifier. This device has a 28- 
diopter doublet lens supported in a threaded 
mount which permits variation of its dis- 
tance from the reading page. When focused 
for the shortest object-to-lens distance, the 
light emerges with a divergence of about 
eight diopters. When the reading material 
is at the greatest object-to-lens distance, the 


light leaves the lens with a convergence of 


\ 
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about two diopters. Patients with uncor- 
rected spherical errors ranging from two 
diopters of hyperopia to eight diopters of 
myopia can therefore adjust this magnifier 
so as to obtain a clearly focused retinal im- 
age, 

The emmetrope who can sustain as much 
as eight diopters of accommodation can use 
any object-to-lens distance from that giving 
zero vergence to that giving eight diopters 
of divergence. The presbyope can focus it 
for use with either his correction for dis- 
tance or his reading spectacle. 

To obtain the greatest possible magnifi- 
cation the patient must place his eye close 
to the lens and must use the shortest object- 
to-lens distance that his accommodation will 
permit. When h is zero formula (2) applies 
and that, for this magnifer, M,. 
varies from 11.2 for A = 0 to a maximum 
of 144 when A = 8 diopters. 

Of the several types of reading aid the 
focusable magnifiers are the most versatile. 
When the location of the virtual image can 


shows 


be varied over a wide range, spectacle cor- 
rection of any spherical error of refraction 
is unnecessary. This range of adjustment, 
moreover, permits full use of the observer's 
power of accommodation in obtaining the 
necessary increase in size of the retinal im- 
age. 


2. MEASUREMENT OF NEAR-ACUITY AS A 
BASIS FOR SELECTION OF READING AID 


In many cases the size of print which 
the patient can read at a given near distance 
can be predicted with fair accuracy from 
conventional measurements of acuity made 
with isolated letters at a distance of 20 feet. 
In some situations, however, there are sig- 
nificant differences in the acuities under 
these two conditions. 

Patients with central lens opacities, for 
example, may have lower acuity for near 
than for distant objects, those with pe- 
ripheral lens opacities a higher acuity, be 
cause of a decrease in diameter of the pupil 
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in near vision. In such cases a measurement 
of near-acuity gives more valid data for the 
selection of an optical aid for reading. 

A determination of near-acuity, if based 
on ability to read textual material, is pref- 
erable to measurements with isolated let- 
ters because it reproduces more closely the 
actual situation in which the optical aid 
will be used. Of two patients with the same 
acuity for isolated letters, the rapid reader, 
who does not need to see clearly each 
letter or even each word, may prefer a 
lower magnification because of the associ- 
ated wider field. The slow reader may re- 
quire a higher magnification and, just be- 
cause he reads slowly, may not object to a 
restricted field of vision. Measurements 
based on the smallest size of type which 
the patient finds adequate for reading at a 
fixed distance take account of such indi- 
vidual differences in ease of reading. 

As a basis for the selection of a reading 
aid we therefore use continuous sentences in 
a graded series of sizes viewed from a fixed 
distance of 40 cm, The most useful specifi- 
cation of their sizes is one based on the 
metric notation. This gives the distance in 
meters at which the height of the lower case 
letters subtends a visual angle of five min- 
utes, 

As compared with the Jaeger designa- 
tions, a specification of print sizes in M 
units has the advantage that the size of the 
print is directly proportional to its M value. 
For example, 5M print is five times as large 
as 1M print. The numerical designations of 
the Jaeger types have no such quantitative 
relationship to the sizes of the print. 

Conversion of acuity measured in M units 
to the Snellen notation and vice versa is 
simple, since the M value specifies the dis- 
tance in meters at which the letters subtend 
a visual angle of five minutes. If for ex- 
ample 2M is the smallest print which the 
patient can read at 40 cm., then his near 
40 

—, The 
200 


acuity in the Snellen notation ts 
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equivalent distance acuity is ———. Com 


100 
versely if the distance acuity is, for example, 


10/250, the equivalent near acuity is ———, 

1 000 

which corresponds to ability to read LOM 

print at 40 cm. It should be emphasized 

however that because of the factors previ 

ously mentioned the actual acuities may not 

be the same when measured at 20 feet with 

isolated capital letters and at 40 cm. with 
textual material. 

A further advantage of the metric nota- 
tion is that ordinary newsprint is of ap 
proximately the same size as standard 1M 
print. The patient who can read print of 
this size at the usual reading distance of 40 
cm. will therefore ordinarily not require 
any special optical aid other than that which 
would normally be prescribed for reading 
at this distance. If on the other hand 4M 
print is the smallest that can be read at 40 
cm, it 1s obvious that to read newsprint the 
patient requires about a fourfold increase 
in the size of the retinal image. The meas- 
urement in M units of the smallest print 
which can be read at 40 cm. gives therefore 
a direct measure of the required magnifica- 
tion of the retinal image. Our complete 
series of test cards comprises textual matter 
of the following sizes in M units: 1.0, 1.25, 
1.50, 2, 3, 4, 5, 6, 7, 8, 9, and 10M. 

The test of near acuity provides one of 
the two essential items of information needed 
to select the proper optical aid for reading 
and gives a direct measure of Myo, the mag 
nification of the retinal image required to 
permit the reading of 1M print. The second 
important item of information concerns the 
accommodative power. 


3. MEASUREMENT OF THE NEAR-POINT 
OF ACCOMMODATION 


To select the minimal dioptric power of 
the optical aid which may be expected to 
provide useful reading vision, it is neces 
sary to know the shortest distance for which 


the patient can sustain accommodation, The 
reciprocal of this distance, expressed in 
meters, gives the numerical value of A to 
be substituted in the formula relating mag 
nifieation to the dioptric power of the opti 
cal aid. It is not casy to obtain precise and 
rehable measures of the near-poimts of 
accommodation of patients having varying 
degrees of subnormal acuity. The size of the 
test target used for each patient must be 
commensurate with his visual acuity. The 
conventional method of measuring the near- 
point may give misleading information be- 
cause of the increase in size of the retinal 
image as the test target is brought closer to 
the eye. Because of increased visibility as- 
sociated with a larger retinal image, the 
decrease in visibility associated with an out- 
of-focus image may not be noticed by the 
patient with a very low acuity. 

We have devised a simple instrument ( fig. 
1) which eliminates this difhculty and pro- 
vides fairly reproducible measures of the 
near- point of accommodation even when 
the acuity is markedly reduced. Based on 
the principle of the Badal optometer,’? it 
provides for any desired change in the ap- 
parent or optical distance of the test object 
without associated change in the size of the 
retinal image. 

Our instrument uses a 16-diopter lens, L 
in Figure 1, located at a fixed distance from 
the observing eye. This distance is so chosen 
that the posterior principal focal plane of 
the optometer lens comeides approximately 
with the anterior focal plane of the eye. 
When the test target, shown at T in Figure 
1, is at the zero point of the Optometer seale, 
62.5 mm. from the lens, the rays of light 
reach the eye with zero vergence. Each de 
crease of four mm. in distance of the target 
produces an increase of divergence of one 
diopter at the anterior focal plane of the 
eye. As the target is brought nearer, there- 
fore, there 1s a gradual increase in the diop- 
ters of accommodation required, but no in 
crease in the size of the retinal image. 
Since the spectacle plane is within a few 
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millimeters of the anterior focal plane, diop- 


ters of accommodation as measured by the 
optometer are equal to the diopters of spec- 
tacle power needed to overcome the same 
divergence. 

Spheres and cylinders may be inserted be- 
fore the observing eye, at S and C, to cor- 
rect the patient's error of refraction, When 
the ammetropia is corrected the near-point 
reading in diopters gives a direct measure 
of the total range of accommodation. The 
that sustained is, 
according to accepted practice, one half to 
two thirds of the total range. For the em- 
metrope or the corrected ametrope, this ts 
the value substituted for A in the magnifi- 
cation formulas.* 

The test target T in Figure 1 is located 
in front of a diffusing glass illuminated by 
means of a six-volt lamp, enclosed in a hous- 


accommodation can be 


ing, H. Further investigation is needed to 
select the best form of target for measuring 
the near-points of patients with varying de- 
grees of vision. At the present time we are 
using two different types of target. The first 


*Keference to the derivation of the formulas 
given in Appendix 1 will show that when A, the 
dioptric power contributed by the observing cye, 
is measured im the anterior focal plane and when 
the magnifying lens |) is actually located im this 
plane then the magnification of the retinal image is 
proportional to I) + A. When the lens is at a 
distance h (in meters) from the anterior focal 
plane the magnification is proportional to D+ A 
—hAD. This will be recogmzed as the formula 
for the equivalent dioptric power of two lenses, 
1) and A, separated by an interval h. 


Fig. 1 (Sloan and Habel). Op- 
tometer for measuring the near- 
point of accommodation. 


is the simple crossline pattern shown in the 
photograph. When viewed in the instrument 
the two arms of the cross subtend visual 
angles of six and seven degrees. For pa- 
tients whose acuity is 20/100 or better a 
target is used in which the component lines 
have a width of about five minutes, If the 
patient's acuity is less than 20/100 a target 
composed of heavier lines, subtending a 
visual angle of about 20 minutes, is used. 

The second group of targets consists of 
Landolt rings of 12 different sizes. The 
acuities required to locate the gaps in the 
rings range from 0.025 (16M at 40 cm., 
40/1,000, 5/200) for the largest to 0.5 
(O.8M at 40 em., 40/80, 20/40) for the 
smallest. The near-point is measured with 
the smallest target which the patient can 
see when it 1s clearly focused. For all levels 
of acuity therefore it is possible to measure 
the dioptric distance at which insufficient 
power of accommodation results in a signifi- 
cant impairment of acuity. 

It should be recognized, however, that the 
near-points of patients with 
markedly subnormal vision may not neces- 
sarily represent accurately their true physiol- 
ogic powers of accommodation. The patient 
with very low acuity may not perceive the 
first stages of blurring of the retinal image 
and his true power of accommodation may 
therefore be overestimated. It is possible on 
the other hand that, when acuity is markedly 
reduced, the normal stimulus to accommoda- 
tion may be weakened and the true power of 


measured 


| 
4 
| 
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accommodation therefore underestimated. 
The measures of accommodation provided 
by the optometer are nevertheless of value 
in prescribing an optical aid for reading. 
lor this particular purpose it is necessary 
to know only the apparent range of accom- 
modation as determined by the dioptric dis- 
tance at which there is a noticeable impair- 
ment of acuity because the accommodative 
response is insufficient. 


SUMMARY 


A procedure is outlined for selecting, with 
a mimimal amount of trial and error, the 
weakest magnifier which will give useful 
reading vision to the patient with subnormal 
acuity. It is shown that selection of the 
proper reading aid depends not only upon 
the visual acuity but also upon the near- 
point of accommodation. 

The testing procedure involves (a) meas- 
urement of the smallest size of print which 
the patient can read at a standard distance 
of 40 cm., and (b) measurement in diopters 
of the closest distance for which the pa- 
tient can accommodate. Formulas are given 
for rating the magnifications of various 


forms of optical reading aids which take ac- — 
count of the fact that the increase in size | 
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of the retinal image varies not only with 
the dioptric power of the magnifier itself 
but also with the diopters of accommodation 
which the patient contributes when using the 
device. These formulas specify the increase 
in size of the retinal image relative to its 
size when the same object 1s viewed with- 
out the magnifier from a distance of 40 cm. 
Determination of the size of print which 
the patient can read at 40 em. gives there 
fore a direct measure of the magnification 
required to read ordinary newspapers, mag 
azines, and books. 


The Johns Hopkins Hospital (5). 


Aprenpix | 


DERIVATION OF FORMULAS FoR My 


In the upper diagram of Figure 2, S represents 
an object located at a distance of 40 cm. from F, 
the anterior principal focus of the eye. In the lower 
diagram of the same figure, the same object S is 
viewed through a convex lens of LD diopters, lo- 
cated at a distance h from F. It is assumed that 
the object-to-lens distance, u, 1s less than the prim- 
cipal focal length of the lens so that an enlarged 
virtual image s° is formed at a distance u' from 
the lens. 

In dealing with relatively large increases in size 
of the retinal image, we can ignore the small 
change m the location of F which occurs with m- 
crease of the accommodative state of the eye, so 
that for a fixed anterior focal distance 


My= 


40 cm 


Fig. 2 (Sloan and Habel). To show angular magnification relative to a reference distance of 40 em 
(w) is the visual angle subtended by the object when it is viewed without the magnifier: (w’), the 
visual angle subtended by its virtual image when the magnifier is used. 


u 
h— 
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lf the distances u, u’, and h are taken as positive, 
and if all distances are in meters, 


wes/O4e2 Ss 


5 


“= 
u' +h 


u u 


The accommodation A in diopters (measured from 
Fk) which the emmetropic eye must exert to obtain 
a clearly focused image of s' is equal to 


u' +h 
Since 
= 
u' +h \ 
gs 
2.5 
u ‘ 1—hA 
ue D—hAD+A D+Al—hD) 
A 
D+A—hAD fe) 
2.5 


Formula (a) which specifies Me in terms of D, A, 
and h is useful for focusable magnifiers in which, 
for fixed values of D and h, A varies with the 
object-to-lens distance u. 

When u is fixed for a given magnifier, and h 
and A are the dependent variables, a formula is 
needed which specifies Me in terms of D, A, and u. 
This may be derived as follows: 


| | i—D 
u u u 
u’ 
u 1—Du 
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= ) 


The relationship between A and h for fixed values 
of D and u may he derived as follows: 


th (c) 
A 1—Du 


Appendix 2 


TABLE 1 
VALURS OF My FOR REPRESENTATIVE MAGNIFIERS 


for A equal to 
Magnifier and Source* 0.0 2.5 5.0 
diopters diopters diopters 


Plano-convex, AFB 1.7 3.4 
3d add 1.2 2.2 Sua 
4d add 1.6 2.6 3.6 
5d add 0 3.0 4.0 
Projection Magnitier, 

3x, AO 3.0 6.0 
Plasta Cataract, AFB Bae 6.2 
6d add 2.4 3.4 4.6 
&d add 4.2 §.2 
Magnifocuser, AFB 4.0 5.0 6.0 
10d add 4.0 5.0 6.0 
Projection Magnifier, 

5x, AO 5.0 10.0 
Policoff 12d 4.8 5.8 6.8 
Linen Tester, BAL 8.0 (B.0)+ (B.0)% 
Policoff, 20d 8.0 9 0 10.0 
Adisco, AFB 8.4 (8.4)¢ (B8.4)¢ 
Policotf, 28d 11.2 13.2 
Tripod Magnifier, AFB 11.2 12.2 13.2 
Flaw Finder, AFB 11.4 12.25 13.1 
Megascope 12, AFB 12.0 24.0 
Tripod Magnifier, BAL 12.3 13.3 14.3 
Policoff, 40d 16.0 17.0 18.0 
Megascope 25.x, AFB . 25.0 50.0 


* The AFB that the mag- 
nitier can be obtained from the American Foundation 
for the Blind, 15 West 16th Street, New York 11, 
New York. The Policoff lenses are manufactured by 
Dr. Wm. M. Policoff, Wilkes-Barre, Pennsylvania. 
The designations, AO and B are used to designate 
respectively magnifiers of the American Optical Co. 
and Bausch & Lomb Optical Co, 

t Since these magnifers are prefocused for infin- 
ity, the observer cannot increase the size of the 
retinal image by adding his own power of accom- 
modation to the dioptric power of the magnifier. 
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DISTURBANCES OF OCULAR MOTILITY IN RELATION TO 
SUPRANUCLEAR LESIONS* 


Ropsert L. Tour, M.D. 


San Francisco, California 


I. INTRODUCTION 


There should be no need to emphasize 
the importance of eye signs in the diagnosis 
of intracranial lesions. Although the treat- 
ment of these lesions lies primarily within 
the province of the neurologist or neuro- 
surgeon, their recognition and diagnosis 
often devolves upon the ophthalmologist 
because the presenting complaint is so fre- 
quently ocular in nature. In addition, the 
ophthalmologist should be of immeasurable 
assistance in the more precise localization 
and identification of such lesions because 
of his specialized knowledge of diseases not 
only of the eye but those related to it. He 
must realize his limitations as regards the 
treatment of these disorders and should be 
prepared, when the situation warrants, to 
avail himself of adequate consultation. It 
must be remembered that, by definition, 
these lesions are located within the cranial 
vault and are, strictly speaking, outside the 
realm of ophthalmology as far as treatment 
is concerned. Whether such treatment is 
medical or surgical in nature is beside the 
point ; the case represents more than strictly 
an eye problem. 

This discussion is limited to those dis- 
orders of the supranuclear pathways which 
produce disturbances in ocular motility. And, 
more precisely, it is limited to acquired 
pathologic disorders as opposed to, for ex- 
ample, concomitant strabismus. It must be 
remembered that these disturbances may not 
represent the only eye findings in cases of 
intracranial lesions. The appearance of the 
furmus and the analysis of the visual fields 
are also pertment im most cases, but are 


* From the Department of Ophthalmology, Uni 
versity of Cahforma School of Medicine, San Fran- 
cisco. Presented at the Post-wraduate Conference 
on Neuro-Ophthalmology, University of California 
Medical Center, December 8, 1955. 


outside the scope of the discussion, Time 
does not permit the consideration of dis- 
orders resulting from damage limited to the 
oculomotor nuclei themselves, or the in- 
franuclear pathways to the ocular muscles. 

The lesions under consideration are thus 
only those which involve the cortex and the 
cerebral pathways related to the nuclei of 
the motor nerves supplying the eye ; namely, 
the III, IV, and VI cranial nerves. It was 
Gowers, in his monumental work entitled 
Manual of Diseases of the Nervous System, 
published in 1886, who first pointed out the 
differences in manifestations between these 
supranuclear lesions and lesions of the 
nuclei themselves, or the infranuclear periph- 
eral nerve trunks. 

Basically, infranuclear lesions produce 
palsies or spasms which can be analyzed in 
terms of the individual extraocular muscles 
themselves. Supranuclear lesions, on the 
other hand, cause interference with overall 
movement of the eyes rather than with move- 
ments of individual muscles. These overall 
movements include conjugate lateral, up- 
ward, and downward gaze (termed “ver- 
sions” by the ophthalmologists), as well as 
the disjunctive movements of convergence 
and divergence. In most instances parallelism 
of the visual axes is maintained, except in 
disturbances of convergence and divergence 
and in the syndrome of internuclear ophthal- 
moplegia. For this reason, diplopia is less 
frequently a complaint in supranuclear dis- 
orders than in infranuclear diseases, 

In the case of supranuclear lesions the 
action of the individual extraocular muscles 
remains mtact. bor example, in paralysis of 
conjugate lateral Kase, voluntary adduction 
of one or the other eye is not possible, and 
yet bilateral adduction, as demonstrated by 
convergence, may be easily accomplished. 

by the same token, voluntary upward gaze 
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may be impossible, but Bell's phenomenon 
remains intact, proving that the infranuclear 
pathways are undisturbed. 

It must be kept in mind that the lesions 
with which we are dealing may be either irri- 
tative or destructive in nature. On the one 
hand, overstimulation results, and there is 
an overaction of the muscle groups involved ; 
on the other hand there is paralysis and 
underaction. It is not uncommon for a lesion 
originally irritative in nature eventually to 
become destructive, thereby producing a re- 
versal of the original manifestations. It must 
also be remembered that in no case are ab- 
normal activities in one group of structures 
their manifestations, and we 
should expect abnormal activities to take 
place in another group of undamaged related 
structures. This is due to the modification 
of whatever and inhibitions are 
normally exercised upon them by the organ- 
ism as a whole, This concept, which was first 
stressed by Hughlings Jackson, 1s of con- 
siderable importance in dealing with any 
intracranial lesion. 

The central connections of the various 
oculomotor nuclei are extremely complex in 
nature and the exact pathways have by no 
means been identified, It is convenient, how- 
ever, to discuss the subject under four head- 
ings, involving four separate, although re- 
lated, types of control of ocular motility. The 
mechanisms involved are: 

1. The frontal mechanism, which ts con- 
cerned with the control of voluntary conju- 
gate movements. 

2. The disjunctive mechanism which con- 
trols convergence and divergence. This is 
thought to be influenced by both the frontal 
and occipital mechanisms. 

3. The occipital mechanism, which con- 
trols involuntary reflex movements. Ex- 
amples are the following and fixation re- 
exes. 

4. The extrapyramidal mechanism, con- 
sisting of the vestibular system and _ the 
striatal system. These control respectively 
the righting reflex and the tonus and co-or- 
dination of the extraocular muscles. 


isolated in 


controls 
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Il. ANATOMY 

Before considering the disturbances pro- 
duced by intracranial lesions involving the 
four mechanisms just mentioned, it would 
be well to review briefly the anatomy of the 
pathways involved. 

1. Voluntary conjugate movement of the 
eyes is produced by stimulation of area 8 
of Brodmann, which lies in the caudal por- 
tion of the second frontal convolution. Stim- 
ulation of this oculogyric area on one side 
results in conjugate deviation of the eyes to 
the opposite side. Leaving area 8, the effer- 
ent fibers pass downward through the 
corona radiata to the cerebral peduncle near 
the genu of the internal capsule, in close 
apposition to the supranuclear fibers for the 
facial muscle. They then course through the 
basal ganglia and terminate in the rostral 
portion of the pons. Complete decussation 
of the tract occurs in the midbrain, probably 
near the posterior commissure, and prior to 
decussation of the facial fibers. In the mid- 
brain the fibers for conjugate vertical move- 
ment leave the tract and course directly 
along the brachium to the superior colliculi. 
Those for lateral movement run caudally to 
the pons in the region of the VI-nerve 
nuclei. Here they are integrated with im- 
pulses of visual, auditory, and propriocep- 
tive origin. This integration is_ logically 
accomplished through intermediary centers, 
prior to stimulation of the individual motor 
nuclei themselves. There is considerable 
evidence in favor of the existence of centers 
for conjugate vertical and lateral gaze, al- 
though their existence is not universally 
accepted nor has it been proven. The cen- 
ter for conjugate lateral gaze is probably 
near the ViI-nerve nucleus, and that for 
vertical gaze is most likely the superior 
colliculus. 

2. Affections involving disjunctive move- 
ments are not nearly as common as those 
involving conjugate gaze. Convergence has 
been produced by bilateral stimulation of 
the frontal and occipital lobes, but the ob- 
servations have been too inexact to permit 
of any precise localization of function with- 
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in the cortices. The subcortical center for 
convergence is most probably the nucleus of 
Perlia, which is an unpaired group of motor 
cells lying between the I[l-nerve nuclei. 
This nucleus develops phylogenetically 
along with the function of convergence. It 
receives impulses from the frontal oculo- 
gyric center through the corticonuclear tract 
by way of the superior colliculi. It also re- 
ceives reflex stimuli from the occipital cor- 
tex by way of the occipitomesencephalic 
tract. Since there is frequently dissociation 
of convergence from lateral conjugate gaze, 
it 1s probable that the convergence pathways 
do not travel by way of the pons. 

The existence of a divergence center is 
somewhat debatable, and evidence for it is 
only presumptive. The concept of a diver- 
gence center depends almost entirely upon 
the occurrence of a syndrome described first 
by von Graefe, and subsequently by Priest- 
ley Smith, Parinaud, and Duane. Here, con- 
vergent strabismus suddenly develops along 
with uncrossed diplopia for distance, but 
without any limitation in function of either 
lateral rectus muscle. The location of the 
divergence center, if present, is not well- 
established, but autopsy records suggest that 
it is located in the brain stem close to the 
level of the Vi-nerve nucleus. 

3. In contradistinction to the voluntary 
movements of the eyes which are originated 
by the frontal cortex, the occipital cortex is 
primarily concerned with the more primi- 
tive reflex movements controlling the eyes. 
These movements concern primarily fixa- 
tion and fusion, as well as involuntary con- 
vergence and accommodation. These re- 
flexes are largely involuntary, develop later 
in life, and are, in general, subservient to 
the movements initiated by the frontal cor- 
tex. They have been termed the “Psy- 
cho-optical reflexes’’ by Bielschowski. The 
occipital regions involved are about the 
calearine fissure (area 17), the parastriate 
region (area 18), and the peristriate region 
(area 19). 

Stimulation of one lobe of the occipital 
cortex results in conjugate deviation of the 


eyes to the opposite side, although there is 
not the precise localization which is found 
in area 8. In monkeys, the lowest stimula- 
tion threshold is in area 17; areas 18 and 19 
require respectively larger potentials. Even 
though there is no direct connection be 
tween the two frontal oculogyric centers, 
each is connected to the homolateral ocerpi 
tal lobe by means of superficial association 
fibers. It is probable that a tome depressant 
effect is exerted by the occipital centers 
upon the frontal centers, although the 
frontal centers appear to be dominant. In 
addition, unlike the frontal centers, the 
occipital centers are connected through the 
corpus callosum and appear to exert a 
mutual inhibitory effect. Direct connections 
between the occipital cortex and the pontine 
centers must also be present because de- 
struction of the frontal centers does not 
result in the abolishment of conjugate move- 
ments on occipital stimulation. The efferent 
fibers form a well-defined fasciculus and 
course parallel with and medial to the visual 
radiation. They pass through the posterior 
end of the internal capsulé and terminate in 
the rostral portion of the pons. Fibers have 
been traced to the thalamus, superior colli- 
culi, and other portions of the mesencepha- 
lon. It is probable that, on the basis of evi- 
dence available, the occipital motor fibers 
are relayed through the superior collicul 
while the frontal fibers are relayed through 
the basal ganglia. 

4. The extrapyramidal control of ocular 
motility rests within two systems. The 
octavus, or VIII-nerve system, is concerned 
with postural functions and the striatal sys 
tem is concerned with the maintenance of 
muscle tonus and rhythm. The octavus sys 
tem is in turn composed of two divisions, 
the cochlear and the labyrinthine, the activi 
ties of which are co-ordinated by the cere 
bellum. Since the cochlear, or acoustic, divi 
sion plays little part in the control of ocular 
movements, we will limit our discussion to 
the labyrinthine pathways of the octavus 
system. 

The actual pathways for labyrinthine 
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stimuli are not well understood but are 
probably through the intermediate pontine 
centers governing conjugate deviations, by 
way of the vestibular nucler. Each labyrinth 
sends tonic impulses to the vestibular nu- 
cleus of the same side which in turn influ- 
ences the motor nuclei of the opposite side, 
causing movements of the eyes to that side. 
The stimuli may be either from the semicir- 
cular canals (opticokinetic) or from the 
otolith apparatus (opticostatic). Impulses 
from the left labyrinth, therefore, cause 
conjugate deviation to the right. By the 
same token a destructive lesion of one 
labyrinth will cause conjugate deviation to 
the injured side, or a nystagmus with the 
quick component directed to the sound side. 
It should be remembered that the quick, or 
recovery, component in vestibular nystag- 
mus is not a function of the vestibular 
apparatus per se, and may be absent. 

The striatal system, which is phylogenet- 
ically the oldest part of the mechanism, 
occupies the region between the diencepha- 
lon and cerebral cortex. It 1s composed of 
the corpus striatum, the thalamus, the hypo- 
thalamic nucleus of Luys, the substantia 
migra, and the red nucleus, There are elab- 
orate connections between the cortex and 
the striate region, and it is probable that it 
plays a subordinate reinforcing role to the 
cortex and does not act autonomously. The 
rhythm, precision, and co-ordination of nor- 
mal ocular movements are controlled here 
as well as the tonicity of the extraocular 
muscles. As previously mentioned, the sub- 
cortical pathways from the frontal oculogy- 
ric centers are probably relayed through 
these basal ganglia. 

In connection with the activities of the 
octavus system, a brief discussion of the 
part played by the cerebellum is in order. 
This organ is purely motor in nature and 
co-ordinates the activities of the motor 
mechanism in general. It arises as an 
outpouching of the vestibular nuclei, and 
consists of a central unpaired portion, 
the vermis, and the paired lateral lobes. The 
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older portion, the vermis, subserves equili- 
bration and posture, while the lateral lobes, 
or neocerebellum, subserve motor co-ordina 
tion. Fibers from the cortex of the vermis 
are projected to the underlying nuclei in the 
roof of the fourth ventricle and thence to 
the VI-nerve nuclei and medial longitudinal 
fasciculus by way of the superior cerebellar 
peduncle, Stimulation of the vermis and 
roof nuclei produces vertical conjugate 
movement of the eyes. On the other hand, 
stimulation of the lateral lobes, or of the 
intracerebellar dentate nuclei, results in 
deviation of the eyes to the homolateral side. 
Removal of large portions of the lateral 
hemispheres results in homolateral hypo- 
tonia, weakness, and dysmetria of the 
skeletal muscles. In general, then, the vermis 
is generally associated with the maintenance 
of conjugate vertical gaze, and the lateral 
lobes with the maintenance of conjugate 
lateral gaze to the same side. 

A discussion of the anatomy of the supra- 
nuclear pathways would not be complete 
without a description of the medial longitudi- 
nal fasciculus, or, as it 1s sometimes called, 
the posterior longitudinal bundle. This tract 
extends on either side of the midline from 
the thalamus anteriorly to the anterior horn 
cells of the spinal cord posteriorly and is 
especially well-developed in the region be- 
tween the nuclei of the oculomotor and 
vestibular nerves. It is made up in a large 
part by fibers from the vestibular nuclei. 
It serves to co-ordinate the motor nerves of 
each eye with those of the other, as well as 
with the vestibular nuclei, and relays im- 
pulses from the pontine centers for conju- 
gate lateral gaze. It should be remembered 
that impulses for conjugate vertical gaze 
arrive by way of the superior colliculi and 
are not mediated by this tract. The lateral 
rectus muscle, being directly innervated by 
the lateral gaze centers, also remains unin- 
volved with the medial longitudinal fascicu- 
lus. The centers for lateral gaze are found 
on the homolateral portion of the tract inas- 
much as the cortical fibers have already 
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decussated before reaching it. Fibers des- 
tined for the opposite medial rectus proba- 
bly cross the midline posteriorly near the 
lateral gaze centers and course medially in 
the fasciculus of the opposite side. Thus 
destructive lesions located on one or the 
other side of the midline in the medial 
longitudinal fasciculus will produce paresis 
of the homolateral medial rectus muscle. 
This is the basis of the syndrome of inter- 
nuclear ophthalmoplegia, which we shall dis- 
cuss later, 
Tyres oF MOTOR ANOMALIES 

In discussing the types of motor anoma- 
lies produced by supranuclear lesions, it is 
convenient to classify these under the same 
headings used to describe the anatomic path- 
ways involved. 


1. LESIONS OF THE CENTRAL MECHANISM FOR 
VOLUNTARY CONTROL 


Destructive lesions of the central mech- 
anism for voluntary ocular control produce 
conjugate, or gaze, palsies to the side oppo- 
site the lesion. The patient is unable to move 
his eyes in a given direction upon com- 
mand, and efforts to do so are unavailing 
and may be associated with considerable 
distress. Because of the loss of the normal 
inhibitory influences, as expressed by Sher- 
rington’s law, there is an increased tonicity 
of the antagonistic muscles, which resdlts 
in a deviation of the eyes to the side of the 
lesion. This may be compensated for by 
turning the head slightly toward the side 
opposite the lesion. Jerky nystagmus toward 
the affected field of gaze may result from 
voluntary efforts on the part of the patient 
to control his lateral movement. Diplopia is 
not a common complaint inasmuch as both 
eves have been equally affected. 

In gaze palsies the fixation reflex is not 
only unaffected but is, in fact, intensified. 
The patient is able to follow a slowly mov 
ing object in the paralyzed field of gaze in 
spite of the lack of voluntary control, pro- 
viding there are no large gaps in the line of 


attention. Gaze may become so anchored to 
the object of fixation (spasmodic fixation) 
that posture of the eyes can only be changed 
by covering them. In this case the exagger- 
ated tone of the ocular muscles ts due to the 
effect of retinal impulses acting upon a 
cortical mechanism no longer under inhibi- 
tory control, 

Lesions of the frontal centers usually pro 
duce transient disturbances, probably due to 
the assumption of control by the undamaged 
hemisphere. For this reason, also, disturb 
ances are most evident with acute lesions 
and are absent with chronic lesions. In the 
case of acute lesions, such as those due to 
vascular accidents or trauma, a conjugate 
deviation to the side of the lesion may only 
be present during the period of uncon- 
sciousness. When the patient awakens there 
may be either no manifest disturbance or 
only a slight nystagmus with the quick com- 
ponent to the opposite side. Should the pa- 
tient again lose consciousness, or be anesthe 
tized, the deviation may reappear. Other 
signs usually seen in relation to frontal 
lobe lesions are hemiplegia and head turn- 
ing toward the side of the lesion. 

Impulses arising in the labyrinths and 
neck muscles are not interfered with in 
lesions of the frontal voluntary gaze centers. 
If, for example, there is paresis of volun- 
tary right lateral gaze, and should the head 
be suddenly twisted to the left, the eyes will 
rotate to the right, mto the paralyzed field. 
Upon the cessation of this transient impulse 
the eyes will then slowly slide backward to 
their original position. This is the so-called 
“Doll's head phenomenon.” A somewhat 
similar reaction may occur because of the 
fixation reflex, but the fact that it will be 
observed in blind eyes indicates that two 
separate mechanisms are involved. Its de- 
pendence upon the postural mechanism is 
illustrated by its occurrence in patients in 
whom vestibular reactions are otherwise en 
tirely lacking. 

Gaze palsies can also be produced by corti- 
cal lesions other than frontal in location. Be- 
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cause of the complex associations of func- 
tion of the frontal with the occipital, pari- 
etal, and temporal lobes, lesions of these 
latter areas may produce the same results. 
Insofar as cortical lesions are concerned, 
therefore, gaze palsies have primarily a 
lateralizing rather than a localizing value in 
diagnosis. Lesions of the cortices are not, 
however, the most common cause of palsies 
of voluntary gaze. | 

Lesions involving the subcortical path- 
ways may also result in gaze palsies, which 
are more often permanent in nature, This 
is probably because, in the case of cortical 
lesions, there is eventual assumption of con- 
trol by the opposite hemisphere. Lither 
lateral or vertical conjugate movements may 
be affected in subcortical affections and, in 
contradistinction to those involving the cor- 
tex, bilateral destructive lesions here may 
permit the maintenance of vertical move- 
ment when no horizontal movement is pos- 
sible. Subcortical lesions can usually be 
identified by the presence of more promin- 
ent associated signs, particularly hemiplegia, 
and, in the case of pontine lesions, by asso- 
ciated peripheral nerve involvement which 
results in diplopia. Bilateral involvement of 
conjugate gaze is also more frequently seen 
in pontine lesions because of the near mid- 
line situation in the pontine centers. Pares- 
thesias are common in the pontine syndrome 
because of involvement of the lemnisci. The 
hemiplegia, which may be present due to the 
involvement of the pyramidal tracts, is to 
the opposite side of the conjugate gaze de- 
fect in pontine lesions whereas it is to the 
same side in cortical lesions. The most com- 
mon cause of pontine lesions are vascular 
accidents, particularly thrombosis of the 
basilar artery, although tumors, multiple 
sclerosis, and encephalitis must be 
sidered. 


con- 
Some epidemics of encephalitis 
have been reported to demonstrate prefer- 
ential involvement of lateral conjugate move- 
ments. 

If a destructive lesion is situated above 
the decussation of the corticonuclear tract 
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in the midbrain, paralysis of conjugate 
movement to the opposite side will result, 
similar to that occurring from cortical le- 
sions. A lesion at the decussation will pro- 
duce paralysis of conjugate lateral gaze to 
both sides, and a lesion below the decussa- 
tion will produce paralysis to the homo- 
lateral side. Since the center for conver- 
gence lies at a higher level than that of lateral 
gaze (being reached through the superior 
colliculus), a lesion at a higher level may 
result in abolition of convergence along with 
lateral gaze, while a lesion situated lower in 
the tract may allow retention of conver- 
gence, 

Lesions due to irritative disorders. So far, 
we have considered only destructive types 
of lesions. However, conjugate deviation of 
a spasmodic nature on the basis of irritative 
disorders also occurs, although less fre- 
quently. As previously stated, a lesion which 
may be at first irritative may later become 
destructive, in which case a spastic devia- 
tion to one side is replaced at a later stage 
by a paretic deviation to the opposite side. 
In contradistinction to paretic lesions, con- 
jugate spasm is usually cortical rather than 
subcortical, and usually involves adjacent 
areas of the cortex as well, resulting in head 
turning and contraction of the limbs. 

Irritative lesions involving the frontal 
oculogyric centers are most commonly seen 
in eases of Jacksonian epilepsy, in which 
there is a clonic turning of the eyes and 
head toward the side opposite the lesion fol- 
lowed by a generalized convulsion. With 
lesions in area 8 the turning of the eyes 
precedes that of the head, while with lesions 
in areas 6 and 9 the order is reversed. Un- 
less the spasm is excessive, voluntary move- 
ment to the opposite side can still be accom- 
plished. 

Subcortical lesions producing conjugate 
spasmodic deviation are less common, al- 
though their symptoms may be almost the 
same. Occasionally these may result in the 
head being turned one way and the eyes 
opposite, indicating a lesion destroying one, 
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and irritating the other, of the closely re- 
lated occulogyric and cephalogyric tracts. 
Conjugate spasmodic vertical deviations are 
essentially extrapyramidal in origin and are 
therefore rarely seen in true convulsive dis- 
orders. Their most common occurrence ts im 
the so-called oculogyric crises which we will 
discuss subsequently. 

Disorders of conjugate vertical gaze are 
rarely, if ever, produced by cortical lesions, 
presumably because of the bilateral repre- 
sentation and the assumption of control by 
the opposite lobe. If a vertical component ts 
present at all, it is associated with some dis- 
order of lateral gaze. However, since verti- 
cal and horizontal functions are separately 
represented in the brain stem, vertical gaze 
disturbances are particularly valuable from 
the standpoint of localization. Most com- 
monly they indicate a lesion of the sub 
thalamic region in the vicinity of the pos- 
terior commissure. Most frequently, up- 
ward gaze alone is involved; less frequently 
both upward and downward gaze, and least 
frequently downward gaze alone. 

Although the precise localization of le- 
sions which may affect vertical gaze is in- 
definite, it would appear on clinical grounds 
that the center for upward movement is at 
a higher level than that of downward move- 
ment, inasmuch as lesions extending down- 
ward into the midbrain from the third 
ventricle produce first a paralysis of upward 
gaze and later a paralysis of downward gaze. 
If the lesion is in close association with the 
superior colliculus, loss of conjugate lateral 
gaze, as well as convergence, may occur 
along with loss of vertical gaze. 

There may also be inequality of the verti- 
cal paralysis so that vertical diplopia results. 
The paralysis of upward gaze, which is seen 
in Parinaud’s syndrome, is most frequently 
due to a tumor of the pineal gland but can 
also result from lesions within the superior 
colliculi or thalamus, as well as from neuro- 
syphilis, encephalitis, multiple sclerosis, or 
vascular accidents. Paralysis of vertical 
gaze is almost always accompanied by pupil- 


lary disturbances and weakness of conver- 
gence. Vertical gaze palsies have also been 
reported in association with lesions of the 
fourth ventricle and cerebellum, probably 
the vermis, and differ from those resulting 
from lesions in the region of the colliculi in 
that normal pupillary reactions are main- 
tained. As in disorders of lateral gaze, if the 
following reflex is intact, the patient may be 
able to follow a slowly moving object into 
the paralyzed field of gaze. 

In summary, the various types of conju- 
gate palsies, or gaze palsies, can be classi- 
fied as follows: 

a. Loss of conjugate movement of both 
eyes to one side with retention of all reflex 
activities, in association with conjugate devi- 
ation of the eves to the opposite side. If the 
deviation is temporary, the lesion is proba- 
bly cortical, and if permanent, probably sub- 
cortical. 

b. Bilateral loss of conjugate lateral 
movement due to a lesion in the neighbor- 
hood of the posterior commissure. 

c. Loss of conjugate lateral movement 
associated with loss of conjugate vertical 
movement, produced by a lesion in the vicin- 
ity of the superior colliculus, or due to 
bilateral cortical involvement. 

d. Loss of conjugate movement to one 
side, associated with loss of convergence, 
due to extensive lesions in the pons involv- 
ing the centers for conjugate gaze, as well 
as for convergence. 


2. DISJUNCTIVE DEVIATIONS 


Disjunctwe deviations are due to affec- 
tions of the centers for convergence and 
divergence and are much rarer than conju 
gate deviations. Functional deficiencies of 
convergence are quite common, but organic 
paralysis is relatively rare. It is probable 
that convergence is a bilateral cortical fune- 
tion and that it is partially voluntary and 
partially involuntary. Normally it is closely 
associated with miosis and accommodation, 
the triad being known as the near reflex, 
but these may become dissociated in certain 


cases. A very small lesion in the midbrain 
may produce a pure convergence palsy if 
only the nucleus of Perlia 1s affected, but 
more often the pupillary action of miosis is 
lost as well, resulting in the so-called “re- 
verse Argyll Robertson pupil.” Frequently 
accommodation is also paralyzed. In Part 
naud’s syndrome, convergence paralysis ts 
characteristically associated with paralysis 
of accommodation and vertical gaze. 

The syndrome of convergence palsy is 
characterized by a failure of convergence 
and consequent diplopia for near objects, to 
gether with the absence of limitation of 
ductions or versions, Care must be taken to 
differentiate true convergence palsy from 
hysteria or lack of interest. Suggestive of a 
true paralysis are the history of sudden on- 
set of diplopia for near, the constancy of 
findings on successive trials, or the pres- 
ence of a known intracranial lesion. Char- 
acteristically it occurs with rather discrete 
lesions in the vicinity of the superior collic- 
uli in association with vertical gaze palsies, 
but it can also be caused by more diffuse 
disorders such as encephalitis, multiple 
sclerosis, and Parkinson's disease. 

Isolated convergence spasm is extremely 
rare but, m association with spasm of ac- 
is somewhat 
more common. This is the so-called “spasm 
of the near reflex”’ 


commodation and miosis, it 


which is seen in irrita- 
tive conditions as well as in hysteria. 

We have already mentioned the syndrome 
of von Graefe, Priestley Smith, and Duane 
which supports the existence of a diver- 
gence center, Here, accommodation is unaf- 
fected, as is convergence, and the diplopia 
tends to increase on downward gaze and 
decrease on upward gaze. It can be differ 
entiated from bilateral Vi-nerve palsies by 
the presence of normal ductions, and from 
spasm of the near reflex by the absence of 
accommodative and pupillary dysfunction. 
The diagnosis should be made with caution 
inasmuch as a functional divergence insuffi. 
ciency, or latent esotropia, may produce 
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much the same pattern. The etiology of 
divergence palsy is generally similar to that 
of convergence paralysis. It is seen in 
encephalitis, tabes, multiple sclerosis, fol- 
lowing trauma, and with tumors and cysts 
of the cerebellum. Alternating palsies of 
divergence and convergence have been noted 
in Wernicke’s disease, a fact which would 
suggest that the convergence and divergence 
centers, or tracts, are closely associated in 
at least one portion of the brain. 

In connection with disjunctive deviations 
we should just briefly mention the syndrome 
of dissociated vertical divergence. This was 
termed “anaphoria” by Stevens, “alternat- 
ing hyperphoria’’ by Duane and Bielschow- 
sky, and “occlusion hypertropia” by Ver- 
hoeft. At the present time it 1s commonly 
referred to as alternating sursumduction, 
abbreviated A.S.D. In this condition each 
eye, when covered, will move upward while 
the fellow eye is fixating. In rare instances, 
the eyes move downward under cover. This 
disturbance is primarily innervational and 
is not due to any acquired lesion of the 
supranuclear pathways. 


3. PRIMITIVE REFLEX MOVEMENTS 


The more primitive of reflex movements 
controlling ocular motility are associated 
with the occipital cortex and include the fix- 
ation and fusion reflexes and the blink re- 
flex, as well as involuntary convergence and 
accommodation. They do not include fixa- 
tim movements initiated by attention or 
interest and they cannot be produced or 
stopped voluntarily. In general, we can say 
that an center exists in each 
oceypital lobe which is dominated by the 
frontal centers, and which is concerned with 
the ocular movements required by the psy- 
cho-optical reflexes. 

Obviously, diseases of the macula or the 
presence of central scotomas will result in 
the abolishment of these reflexes, and the 
normal fixation movements are replaced by 
a series of jumps, so-called cogwheel move- 


oculomotor 
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ments. This resembles a primitive stage tm 
the development of the fixation reflex. This 
same disturbance occurs in diseases involv- 
ing the optic pathways whether total, as im 
the case of blindness, or partial, as im the 
case of hemianopsias. Primary disorders in- 
volving the occipital cortex itself, in which 
its sensitivity is lowered or disoriented, will 
also result in a disturbance of the psycho- 
optical reflexes. 

In bilateral occipital lesions the ability to 
maintain fixation is almost completely lost. 
The eyes oscillate about the object of fixa- 
tion and cannot follow moving objects. Vol- 
untary movement is possible but is not sup- 
ported and maintained by the fixation reflex. 
If the lesion is unilateral, the symptoms are 
less pronounced but difficulty in maintaiming 
fixation may be considerable. 

Defects in opticokinetic nystagmus also 
occur toward the side of the occipital lesion, 
but of primary importance in the differen- 
tial diagnosis of occipital lesions are the 
associated visual field defects, which are, in 
fact, usually more conspicuous than are the 
motor disturbances. Disturbances in motil- 
ity, per se, can properly be studied only in 
those rare instances in which only the effer- 
ent fibers are involved and the closely asso- 
ciated optic radiations are spared. 

In the syndrome of pseudo-ophthalmo- 
plegia, both command movements and fol- 
lowing movements are affected, although 
usually unequally. This is indicative of a 
diffuse process involving the corticofugal 
fibers from both the frontal and occipital 
cortices and represents little in the way of 
localizing value. 

It must be remembered that imability to 
fix may be due to defective vision, central 
scotomas, nystagmus, or muscular palsy, 
and that none of these are present in cases 
of true fixation palsy. 


4. EXTRAPYRAMIDAL CONTROL 


As previously mentioned the extrapyram- 
idal control of ocular movement rests with 


the octavus system, which subserves a pos- 
tural and co-ordinating function, and the 
striatal system, which is concerned with the 
maintenance of muscle tonus and rhythm. 
We have already seen that impulses from 
one labyrinth cause conjugate deviation to 
the opposite side and that, therefore, a 
destruction of one labyrinth will produce 
conjugate deviation to the injured side, Ex- 
citation of the labyriith by caloric, galvanic, 
or rotary stimuli can therefore be used in 
the differential diagnosis of conjugate 
lateral deviations, as follows: 

a. If the labyrinth or its central connec- 
tions have been destroyed, no nystagmus or 
head turning reflex will be elicited. 

b. If the lesion is peripheral or infranu- 
clear, only the unaffected eye will move. 

c. In the cases of supranuclear or cortical 
palsies there will be slow conjugate devia- 
tion toward the stimulated side since the 
rapid restitutory phase of nystagmus is ab- 
sent due to lack of cortical control. 

Perhaps the most important eye findings 
in the case of vestibular disturbances are 
those concerned with torsional conjugate 
movement. Apparently, these movements 
have no representation in the frontal lobe 
and little in the occipital lobe, but are almost 
exclusively controlled by the labyrinths. 
This torsion tends to maintain the original 
orientation of the eyes in relation to the 
environment, but only to a partial degree. 
The stimulus for this comes partially from 
the neck muscle, but chiefly from the laby- 
rinths. Because of this, rotary nystagmus is 
prima facie evidence for vestibular involve- 
ment and is especially frequent in lesions of 
the vestibular nuclei. 


5. LESIONS OF THE STRIATAL SYSTEM 


Lesions of the striatal system which affect 
control of extraocular movements are char- 
acterized by the following: 

a. The appearance of abnormal involun- 
tary movements. These are probably due to 
a disorganization of the activity of the cor- 
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pus striatum, which leads to a condition re- 
sembling ataxia. They are characteristically 
seen in the so-called oculogyric crises of 
postencephalitic Varkinsonism, as well as 
in chorea, athetosis, and hepatolenticular 
degeneration. 

b. Hesitancy of voluntary movement. 
Destruction of striatal nerve tissue may re- 
sult in a loss of the normal reinforcement 
amd strengthening of movements originat- 
ing im the cortices. This hesitancy has been 
observed most frequently in destructive le- 
sions of the red nucleus. | 

c. Tremor. This is probably due to the 
loss of the regulating influence of the globus 
pallidus and substantia nigra. The tremor is 
one of active posture as opposed to the 
tremor of cerebellar disease which is one 
of active movement. 

d. Changes in muscular tonicity. Lesions 
of the striatal system may either produce an 
increase in muscle tone, as in the case of 
Varkinsonism, or hypotonia, as in athetosis 
and chorea. 

Cerebellar lesions most commonly pro- 
duce horizontal nystagmus with the quick 
component toward the side of the lesion, 
the oscillations becoming greater when the 
eyes are deviated toward the side of the 
lesion. For this reason head turning to the 
side of the lesion is a common finding in 
order that the eyes may find a position of 
rest. The manifestations of cerebellar dis- 
ease have been interpreted as an inability 
to maintain conjugate gaze to the side of the 
lesion and only rarely does complete paraly- 
sis occur. Turhors, particularly astrocytomas 
and medulloblastomas, as well as abscesses, 
are among the more common cerebellar le- 
sions. 

So far we have considered only those dis- 
orders which are characterized by a more 
or less equal affection of each eye, but there 
are certain conditions, known as dissoci- 
ated deviations, in which the eyes are af- 
fected unequally or in varying manner, such 
as'one might expect in the case of nuclear 
or infranuclear disorders. 


The most common type of dissociated 
deviation is seen in the syndrome of inter- 
nuclear ophthalmoplegia. This syndrome is 
produced by lesions of the medial longi- 
tudinal fasciculus, resulting in the unhar- 
monious co-ordination of the various nuclei 
involved in the production of conjugate 
gaze. If the lesion 1s in the anterior portion 
of the tract the lateral rectus muscles will 
function normally, but one or both medial 
rectus muscles may be paralyzed for conju- 
gate movements. Convergence is normally 
maintained but may be decreased. In lesions 
involving the posterior portion of the tract 
both internal rectus muscles function nor- 
mally in convergence and lateral gaze, but 
the lateral rectus on the side of the lesion 
is weakened for conjugate movements. 

Dissociated vertical palsy is a rare con- 
dition and is due to a localized lesion close 
to the nuclei below the poimt where the 
corticofugal pathway for elevation bifur- 
cates into the branches which go to both 
nuclei. 

ne other dissociated deviation of some 
importance is “skew deviation,” also known 
as the Hertwig-Magendie syndrome. This 
may be encountered in acute cerebellar le- 
sions such as trauma, abscesses, and neo- 
plasms. The eyes are spasmodically deviated 
in different directions, the eye on the af- 
fected side looking down and inward while 
the opposite eye looks upward and outward. 


LV. CONCLUSION 


An attempt has been made to describe 
briefly the most common types of disorders 
of ocular motility related to lesions in the 
various portions of the supranuclear path- 
ways. Numerous isolated syndromes have 
been omitted in favor of a more generalized 
approach to the matter. It is hoped that this 
will enable the ophthalmologist to inter- 
pret more quickly and accurately the mani- 
festations of central nervous system disease 
which he may encounter. 
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KERATOTOMY IN MOOREN’S ULCER OF THE CORNEA* 


R. D. Hartey, M.D. 
Atlantic City, New Jersey 


Mooren’s ulcer or chronic serpiginous ul- 
cer is a slowly progressive ulcer of obscure 
etiology which begins at the corneal periph- 
ery and undermines the border as it pro- 
gresses about the circumference. It usually 
occurs in elderly people. It is accompanied 
by extraordinary pain and frequently results 
in complete corneal opacification and often 
loss of the eye. The problem it presents 
for present-day ophthalmologists is almost 
as baffling as it was when it was first de- 
scribed 9O years ago. 

Despite the efforts of over 100 known 
authors on the subject, our knowledge of 
the etiology remains obscure and our treat- 
ment continues to be uncertain and unpre- 
dictable. Considerable information has been 
made available through published reports 
so that by the accumulation of data the un- 
known factors are perhaps less numerous 
than formerly. Linn' has reported on an 
analysis of 53 cases of chronic serpiginous 
ulcer which have been cured. From his data, 
it is concluded that beta radiation, delimiting 
keratotomy, and a conjunctival-flap opera- 
tion are the most effective therapeutic meas- 
ures. 

Numerous attempts at bacteriologic 
studies have been unrewarding. In certain 
instances inoculations have been negative. 


*From the Department of Ophthalmology, 
Temple University Medical School. Presented be- 
fore the Section on Ophthalmology, College of 
Physicians of Philadelphia, May, 1956. 


Thygeson’ studied six cases exhaustively 
for a causal microbe but without success. 
Chemotherapy and antibiotic therapy have 
been singularly ineffective in halting the 
progress of Mooren’s ulcer. 

Metabolic disorders and malnutrition have 
been considered. Several authors, Junius’ 
and Triebenstein,” described a trophic dis- 
turbance due to fifth-nerve changes as the 
primary cause. It may also be postulated that 
a diminished nutritional supply secondary 
to arteriosclerosis at the limbus could be a 
factor. Bacterial invasion is probably sec- 
ondary. Cogan® has reported on certain 
corneoscleral lesions which may be a char- 
acteristic manifestation of  periarteritis 
nodosa. The corneal lesion consists of a 
furrowlike ulceration in the  paralimbal 
region which in the severe cases has all 
the features of a classical Mooren’s ulcer. 
The pathologic basis for these lesions ap- 
pears to be an occlusive vasculitis. 

Histologic examination of an eye with 
Mooren’s ulcer usually shows no particular 
characteristics. It shows an_ essentially 
necrotizing process surrounded by a round- 
cell infiltration. The overhanging margin of 
the cornea is necrotic and the floor of the 
ulcer is covered with granulation tissue. As 
the active part of the ulcer encroaches on 
the center, the periphery of the cornea heals 
with a thin layer of highly vascularized sear 
tissue. An opaque scar indicative of healing 
gradually replaces the transparent cornea. 

Thygeson attained partial success by the 
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use of delimiting keratotomy combined with 
repeated paracenteses, according to the tech- 
nique of Gifford. The ulcers were appar- 
ently arrested im three cases while in the 
remaining three cases they progressed cen- 
trally and extended over the keratotomy 
INCISIONS. 

A mucous membrane graft from a pa- 
tient’s lip has been used in several instances 
and has been credited with initiating a defi- 
nite cure.” 

Although cauterization has apparently 
cured more cases than any other method, 
it has also been reported ineffective for the 
greatest number of patients with Mooren’s 
ulcer. 

More recently, Paton* has reported on the 
excellent results from corneal grafting in 
the early cases of chronic serpiginous ulcer. 
A lamellar ring-shaped graft is sutured di- 
rectly into the prepared defective area. 


(LINICAL CHARACTERISTICS 


Mooren’s ulcer is a relatively rare dis- 
ease. In the available literature it was un- 
usual for one ophthalmologist to have re- 
ported more than three cases of his own 
even after working for many years. 

Penido Burnier® reported four cases from 
a total of 102,000 eye patients. 

In over 25 percent of cases it is bilateral 
but several years may elapse between in- 
volvement of each eye.® It characteristically 
occurs in elderly people but case reports 
include all ages. 

The disease begins with a gray patch of 
infiltration at the corneal margims approxt- 
mately a mm. from the limbus. The ulcer 
spreads slowly along the margin and gradu- 
ally in toward the center of the cornea. 
After the ulcer has been present for two 
weeks or longer, a dehiscence or furrow be- 
comes apparent along with an overhanging 
margin with its base on the corneal side, The 

leer penetrates about half way through 
the cornea and never appears to go deeper. 
Verforation is rare. Healing takes place 


very slowly from the periphery with the de- 


velopment of new vessels and scar tissue. 
In front of the advancing border there is 
a gray infiltration and beyond this point the 
cornea remains completely clear. 

Symptoms of pain and photophobia are 
very severe in spite of the mild tissue re- 
sponse to inflammation. The eye pain is not 
controlled by the use of local anesthetics. 
In addition to the local eye discomfort, the 
pain seems to involve most of the area sup- 
plied by the first division of the fifth nerve. 
ven heavy sedation may give but tempo- 
rary relief and the increasing exhaustion of 
the patient becomes as much of a problem 
as the eye. Unfortunately, in too many cases, 
despite all treatment available, the pain and 
ulcer continue unabated and the prognosis 
for future vision becomes poor. 


CASE REPORT 

A case involving both eyes was success- 
fully treated by delimiting keratotomy after 
a conjunctival flap failed to help. 

Mrs. Ek. F., was a 72-year-old poorly 
nourished white woman, who was seen in Au- 
gust, 1951, complaining of severe pain and 
diminished vision in the left eye for two 
weeks, Photophobia, lacrimation, and moder- 
ate conjunctival injection were present but 
no discharge was noted, Gross inspection 
showed an elongated gray area of infiltration 
extending from the 7-o'clock to 9 :30-o'clock 
positions and about three mm. toward the 
corneal center. There was a trough or 
gutter along the corneal margin corre- 
sponding in position to an arcus senilis. 

Under slitlamp microscopy the remainder 
of the cornea was clear with no keratic 
precipitates. No cells or flare were present 
in the anterior chamber and the iris; lens 
and vitreous were normal. With the slitlamp 
beam it was apparent that a trough or 
gutter in the corneal margin was situated 
approximately one mm. from the limbus. 
The digital tension was normal. The cornea 
was not suitable for tonometry. The fundi 
were normal. 

The usual treatment of topical atropine 
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(one percent, three times daily), sodium 
sulfacetamide (15 percent every hour), heat, 
foreign protein, and natural vitamin-A 
therapy failed to halt the progress of the 
ulcer. The patient complained of incessant 
pain unrelieved by the ordinary analgesics. 
A smear and culture were negative for bae- 
terial growth. 

In two weeks the ulcer had spread to the 
ll-o’clock position on the periphery and 
was encroaching on the pupillary area of 
the cornea. The excavated peripheral zone 
appeared to be ready to perforate and the 
patient pleaded for enucleation to rid her 
of the pain. 

On August 16, 1951, the cornea was 
covered with a total conjuctival flap. The 
excruciating pain continued unabated and 
it was apparent that the ulcer was increas 
ing in size. On September 4, 1951, the con- 
junctival flap was removed and a penetrating 
keratotomy was performed from the I1- 
o'clock to 7-o'clock position. The incision 
was reopened on two successive days and 
aqueous was permitted to escape. Nothing 
was done to the eye on the third day and 
by the fourth day the incision could not be 
reopened easily at the bedside. The pain 
continued and the ulcer spread along the n- 
ferior margin toward the 5-o’clock position. 

On September 14, 1951, a second kera- 


Fig. 1 (Harley). Right eye. Appearance of the 
cornea four months after penetrating keratotomy. 
Present corrected vision, right eye, 20/30. 


Fig. 2 (Harley). Left eye. Appearance of the 
cornea 21 months after penetrating keratotomy. 
Present corrected vision, left eye, 20/70. 


totomy was performed from the 7-o'clock to 
4-o clock position. The pain lessened and 
now stayed controlled with Demerol which 
previously had little effect. Under tetra- 
caine anesthesia, the wound margin was 
depressed and the anterior chamber emptied 
daily for five days. The eye became com- 
fortable at once and the patient was dis- 
charged on topical atropine and haliver oil 
capsules. All medication was discontinued in 
one month. 

The vision gradually cleared and by 
February, 1952, the acuity in the left eye had 
improved from counting fingers at two 
meters to 20/70 with —1.0 D.sph.— +1.75 
D.cyl ax. 145°. The patient was urged to 
improve her nutrition and take supplemen- 
tary vitamins. 

The patient remained perfectly well and 
comfortable for 16 months and then in 
January, 1953, she developed pain in the 
right eye. Believing that it was similar to 
the trouble she had had with the left eye, 
she began using the remaining portions of 
her old medicines. After 10 days she could 
not stand the pain any longer, and applied 
for help. 

A typical elongated, grayish area of in- 
filtration was present from the 7-o'clock 
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Fig. 3 (Harley). Diagram of penetrating keratot- 
omies. Right eye on the right side. 


to ll-o'clock positions. A furrowed area 
was beginning to become prominent and 
there were areas of infiltration in front of 
the undermined, overhanging border, The 
lesion resembled in every detail the ulcer that 
had been studied and treated in the opposite 
eye. 

The first culture and smear taken was 
reported “no growth.” The second culture 
was reported as Staphylococcus albus but 
was coagulase negative and probably not 
pathogenic. 

With the previous experience fresh in 
mind, a delimiting keratotomy from the 
12-o’clock to 10-o’clock position and then 
from the 10-o’clock to 6-o’clock position was 
performed on February 9, 1953. The wound 
edges were depressed daily for five days 
and aqueous was allowed to escape. Sup- 
portive therapy with intramuscular milk in- 
jections and topical sulfacetamide (15 per- 
cent) was used. She was discharged o 
February 16, 1953, and appeared much im- 
proved. However, during a week’s absence, 
the grayish zone of infiltration began spread- 
ing along the limbal border in the opposite 
direction toward the 3-o’clock position. She 
was readmitted to the hospital February 21, 
1953, and a keratotomy was performed from 
the 12-o0’clock to 3-o'clock position and 
from the 3-o’clock to 6-o’clock position, ap- 
proximately four mm. from the limbus. 
One mm. at each end separated the former 
incision from the new keratotomy. Aque- 


ous fluid was released daily, under local 
anesthesia, by depressing the apex of the 
corneal incision. Supportive therapy in the 
form of intramuscular milk and Demerol 
was used. The patient was discharged 
February 28, 1953, with a comfortable, 
healing eye. 

In July, 1955, the vision in the right eye 
was 20/30 with +1.25 D.sph.— +1.0 D.cyl. 
ax. 165°. She is able to read and sew with 
complete comfort. 


COMMENT 


The patient has been followed for three 
years and the best corrected vision of the 
right eye remains at 20/30 and the left eye 
at 20/70. There have been no signs of re- 
currence and the patient has been comforta- 
ble. The better visual result in the right eye 
is attributed to the fact that no time was 
lost in the use of anibiotics and a con- 
junctival flap, as occurred in the first eye. 
The refractive error prior to the develop- 
ment of the corneal ulcers was available. 
It is interesting to note that the amount of 
astigmatism remained unchanged following 
the keratotomy, although the axis shifted 
90 degrees in the left eye. 

Since the diagnosis of Mooren’s ulcer is 


made on its clinical appearance, it ——- 


differentiated from other marginal ul¢ers 
of the cornea. Infiltration and ulceration of 
the corneal margin in catarrhal conjunc- 
tiv ring ulcer of the cornea, phlyctenular 
itis, rosacea keratitis, and trachoma 
sually offer no difficulty in recognition 
when the fully developed disease process 
is present. The marginal ulcer of Zur 
Nedden and the superficial marginal kera- 
titts of Fuchs may resemble Mooren’s ulcer 
in the initial stages. However, these ulcers 
are more superficial and benign and tend 
to get well, as a rule, without visual loss. 
There are no deep furrows or overhanging 
necrotic edges along the ulcer margin, which 
is characteristic for chronic serpiginous ul- 
cer. In Mooren’s ulcer the pain is more 
severe, the process progresses more slowly, 
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and the prognosis for vision is often poor. 
The characteristic healing by epithelization 
from the limbus toward the center of the 
cornea does not take place until vasculariza- 
tion has occurred. 


SUM MARY 


1. A case of bilateral Mooren’s ulcer 
(chronic serpiginous) was successfully 
treated by delimiting keratotomy. Involve- 
ment of the second eye took place 18 


months following the attack in the first eye. 

2. The production of hypotony over a 
period of time seems to offer good results. 
This can be accomplished by a delimiting 
keratotomy, repeated paracenteses, or mak- 
ing a fistulous track with a cautery. 

3. A ring-shaped, lamellar, corneal graft 
has been reported as giving good results 
and may be used prior to a keratotomy. 


101 South Indiana. 
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SLITLAMP MICROSCOPY OF THE VITREOUS AND THE FUNDUS* 


H. GoLDMANN, M.D. 
Berne, Switzerland 


The slitlamp examination of the vitreous 
and of the fundus enables us to undersiand 
better certain pathologic pictures and fre- 
quently facilitates the differential diagnosis 
between ophthalmoscopically similar pic- 
tures. Since more details are seen, pathologic 
changes are discovered earlier. It would also 
seem to be worthy of mention that this 
method allows the stereoscopic examination 
of the fundus with the help of a cheap sup- 
plementary device to the slitlamp, an ex- 
amination for which Gullstrand’s expensive 
binocular ophthalmoscope was _ formerly 
used, But the slitlamp examination of the 
fundus is not only a substitute for binocular 
ophthalmoscopy. It also gives more informa- 
tion than the latter. 


* Presented at the International Symposium on 
Physiology and Pathology of the Eye, at lowa 
City, September, 1954. 


Three things distinguish the examination 
of the fundus with the slitlamp from the 
usual ophthalmoscopy : 

1. The fundus is illuminated focally by 
means of an image of a variable slitdia- 
phragm. 

2. The illuminating beam and the direction 
of the examination form an angle. 

3. The examination is made with the aid of 
a binocular microscope and is stereoscopic, 

Only the application of all three principles 
together may be termed slitlamp microscopy 
of the fundus. 

The history of this method of examination 
goes back to Koppe,' who determined the 
principles of the technique which is still in 
use today, with a special contact lens for the 
elimination of the corneal refraction, a silver 
mirror for reducing the angle between il- 
lumination support and microscope, and a 
binocular microscope, Valois and Lemoine’ 
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then demonstrated that, instead of a contact 
lens, a concave lens of 55D. may also be 
used, being placed in front of the eye. 
lriedenwald® suggested a direct ophthalmo- 
scope containing a device for oblique focal 
illumination. Zamehof* invented a supple- 
mentary device to Gullstrand’s ophthalmo- 
scope, which projects onto the fundus a slit 
image which can be seen binocularly and 
stereoscopically without the aid of a con- 
tact glass or a lens in front of the eye. 
Busacea® and I* have improved on KoOppe’s 
technique, Hruby’ on that of Lemoine and 
Valois. 

Let us now give a brief description of 
our method, by means of which details in the 
vitreous and fundus may be seen especially 
clearly. Maximum mydriasis is important if 
the periphery of the fundus is also to be ex- 
amined, This is achieved by instillation of 
homatropine and Glaucosan or by para- 
limbar injection of a drop of procain-adrena- 
lin solution. For anesthesia 0,.2-percent 
Novesin is used. 

Then a contact lens with a flat anterior 
surface is placed on the eye for the examina- 
tion of the axial parts of the vitreous and of 
the posterior pole of the eye. Methocel is 
used as the liquid filling the space between 
contact lens and cornea. The contact lens 
has a funnel in front, which serves on the 
one hand to hold the contact lens in order to 
eliminate by means of slight turning and tilt- 
ing reflexes or astigmatism, and on the 
other hand to keep the surface dry. A re- 
duction prism enables the angle between the 
illuminating device and the microscope to be 
reduced. 

For the examination of the vitreous the 
largest possible angle between the illuminat- 
ing arm and the microscope should be 
chosen. For the examination of the fundus 
the angle chosen must be acute. If the angle 
is zero degrees, the result is binocular oph- 
thalmoscopy in focal illumination, but no 
longer slitlamp microscopy. Only if the 
largest possible angle is used for the exam- 
ination of the vitreous does the light reflected 


by the fundus cause the least possible dis- 
turbance during focal examination. 

The examination of the vitreous and fun- 
dus with slitlamp is facilitated considerably 
by a fixation point for the other eye. For the 
examination of the periphery of the fundus 
and vitreous I have a contact lens that, like 
my gonioscopic lens, contains mirrors, to be 
exact three mirrors for various zones of the 
periphery of the fundus, from a distance of 
approximately 30 degrees from the fovea to 
the outer periphery. With this contact lens 
a binocular examination of only the upper 
and lower periphery is possible. In order to 
render visible the lateral parts of the periph- 
ery of the retina, the patient must lie on his 
side on a couch and the eye is examined in 
this position. 

The reason why the lateral parts of the 
periphery cannot well be examined directly 
is that the pupil, deformed by perspective to 
a vertical oblong or lengthened oval, does not 
leave room for the beam of light and the 
two pencils of rays to the binocular micro- 
scope to pass through together side by side. 
With the examination of the upper or lower 
periphery, on the contrary, such an examina- 
tion is easily possible through the pupil which 
appears in perspective as a horizontal length- 
ened oval. An attempt was made to save 
space’ by examination of the lateral parts 
with a horizontal illumination slit. However, 
with a horizontal slit the conditions for a 
stereoscopic examination of the optical sec- 
tion are, for physiologic reasons, far less 
satisfactory than with a vertical slit. 

Thus the examination of the periphery of 
the retina is more complicated than that of 
the central part of the retina, and, therefore, 
this examination should be made only after 
previous ophthalmoscopy; it must first be 
determined which point of the periphery it 
is desirable to examine thoroughly, and this 
spot must then be sought out with tRe slit- 
lamp. 

For all examinations of the vitreous it is 
important that the examination should be 
made in the optical section and by reflected 
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light. The retina is to be examined 1m the 
optical section and next to it, where the 
light diffused from the choroid illuminates 
the retina from behind. The first method 
renders it feasible to determine accurately 
the spatial relations of changes, the second 
enables the finest optical differences to be 
distinctly seen. With an enlarged pupil it 
is easily possible, by means of slitlamp whose 
light pencil and microscope are adjusted to 
a point on the common axis of revolution 
and by coupled turning of the two together, 
to bring into view stereoscopically the place 
to be examined, The stereoscopic viewing is 
essential in the examination of vitreous and 
fundus. 

When using the Hruby lens, special care 
must be taken that the glass is placed as near 
as possible in front of the eye, centered to 
the microscope and to the center of rotation 
of the eye. Field of vision and magnification 
are smaller with the Hruby lens than when 
a contact lens is used. On the other hand, 
with recently operated and sensitive patients 
the use of the Hruby lens placed in front of 
the eye is to be advised. 

Certain deceptive pictures from the re- 
flecting surfaces of the eye that seem to lie 
near the center of the vitreous will soon be 
recognized, and may be avoided by tilting 
the contact lens; in the same way, astig- 
matic distortion of the illuminating beam may 
be reduced to a minimum by shortening the 
slit. 

For the examination of the vitreous one 
proceeds, as has already been stated, by 
making the angle between the illumination 
support and the microscope at first as obtuse 
as possible, after the contact lens or Hruby 
lens has been placed in position in front of 
the eye. The light should be as strong as 
possible, for the examination of the vitreous 
is in fact a kind of ultramicroscopy. 

Parallel to the lens equator on the far 
periphery of the posterior surface of the 
lens a reflex line may be seen, which indicates 
a slight angle in the curve of the posterior 
surface of the lens. It is the point where 


the anterior membrane of the vitreous curves 
backward from the lens, the hyaloideocapsu- 
lar ligament of Wieger. Almost immediately 
beyond it the zonula fibers begin. Sometimes 
the hyaloideocapsular ligament may remain 
intact even after an intracapsular cataract 
extraction and then zonula fibers may be 
clearly seen entering the vitreous on its 
periphery. 

The rest of the hyaloid membrane nor- 
mally lies so close to the lens that it cannot 
be seen. Only after trauma or in individual 
cases of old people is it detached from the 
lens and is seen as a smooth membrane, as 
Weber® has pointed out. Otherwise an opti- 
cally empty space is seen behind the lens, 
behind which lies the membrane plicata, the 
boundary of Cloquet’s channel, better called 
the tractus hyaloideus (Szent Gyorgy). It 
is attached to the anterior membrane of the 
vitreous in a circular line of some five mm. 
in diameter, that is, apparently on the pos- 
terior surface of the lens, and must not be 
confused with Vogt’s reflex-line, which is 
much smaller, and which surrounds the an- 
terior rudiment of the hyaloid artery. 

In the optical section the upper boundary 
of the canal of Cloquet is seen like a mem- 
brane hanging down vertically in folds. Ap- 
proximately four mm. from the axis below, 
it curves around toward the back. The lower 
boundary leaves the posterior surface of the 
lens about two or three mm. away from the 
axis and also runs first downward and then 
toward the back. The narrowed channel then 
continues nasally downward in the form of 
a transverse slit and rises again in about 
the middle part of the vitreous to a point 
above the axis. 

Here its boundary is again seen as a 
plicated membrane ; then it passes in front of 
the macular region mostly upward temporally 
and then curves backward and downward 
and nasally in the direction of the disc. It 
often contains at the most varied places fili- 
foam remains of hyaloid artery. The plicated 
membrane is accompanied by alternately op- 
tically denser and more transparent layers 


of the vitreous, which appear as bands in the 
section. The whole begins to sway and 
tremble violently at the slightest movement 
of the eye, so that it is very difficult to follow 
up the structure. 

The further one penetrates into the vitre- 
ous, the more acute must the angle be be- 
tween the illumination support andthe 
microscope. Presently the fundus is seen to 
interfere by its red light and this renders 
the examination of fine details of the vitre- 
ous impossible. Nevertheless, the beam of 
light can be so directed that most of the light 
from the fundus is concealed by the iris. The 
use of a short slit often facilitates the ex- 
amination, 

The most important pathologic changes 
in the vitreous are, aside from the embed- 
ding of blood and exudate cells, vitreous de- 
tachment, fibrous vitreous destruction, and 
membrane formation in the vitreous space. 
However, before discussing these changes, 
| should like to give a brief description 
of a rare finding that may cause errors in 
diagnosis: a vitreous cyst. It may easily be 
mistaken for a parasite, for instance an 
echinococeal or cysticercal cyst. In the micro- 
scopic examination, however, inflammatory 
symptoms and the characteristic scolices are 
lacking. 

The detachment of the vitreous, which 
with the ophthalmoscope can only be recog- 
nized by the characteristic prepapillary opac- 
ity, may be seen clearly and distinctly with 
the slitlamp. It is very frequently found in 
older people. 

The vitreous layers situated behind the 
lens are seen to be more dense and behind 
them comes a wavy membrane, which is in 
constant though slight movement. Behind 
this again, toward the retina, there ts an 
optically empty space. This posterior bound- 
ary of the detached vitreous first passes from 
above parallel to the posterior surface of the 
lens. It then curves toward the back and 
approaches the retina which it usually joins 
a little below the disc. 

In some cases it can be seen that it is 
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detached from the retina also in the lower 
parts. Often it cannot be determined whether 
the vitreous is still firmly attached to the 
retina in the lower parts, or whether it is 
only the force of gravity that has caused the 
thickened vitreous to fill completely the vit- 
reous space below but not above. Only 
where a hemorrhage has occurred between 
vitreous and retina does a streak of blood 
in front of the retina indicate where the 
detachment ends. 

In front of the region of the disc in the 
posterior surface of the vitreous detachment 
an opaque thickening is always found, 
often like a ring, sometimes only like a 
twisted strip or row of beads and fibers. It 
is usually assumed that the phenomenon in 
question is a thickened zone of the vitreous 
normally situated on the edge of the area of 
Martegiani. Much may be said in favor of 
this opinion, but whether this is really 
always the case, or whether it is after all 
related to the vascular funnel, as Busacca 
assumes, I will not venture to determine. At 
any rate, I shall show you here a picture 
in which this opacity is connected with the 
vascular funnel; afterward you will see a 
case where it corresponds quite definitely to 
the edge of the area of Martegiani. 

The upper end of the detachment is the 
most interesting because in the opinion of 
many authors the formation of holes in 
retinal detachment is connected with its con- 
figuration. In a large number of cases (50 
percent) the detached vitreous may be seen 
in the upper periphery to curve backward 
and to be lost from sight after running more 
or less parallel to the retina. In other cases, 
the upper end of the vitreous detachment lies 
so near to the ciliary body, at or in front of 
the ora serrata, that it cannot be seen at all 
(20 percent). Finally, there are cases where 
the thickened vitreous part comes to an end 
behind the ora serrata, adhering more or less 
vertically to the retina (30 percent). In these 
cases it is understandable that the constant 
pull of the vitreous might in time lead to 
retinal degeneration. However, hitherto | 
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have been unable to follow up the develop- 
ment of such changes in the case of a vertical 
adhesion of the vitreous detachment to the 
retina. 

If, on the contrary, the behavior of the 
vitreous in cases of retinal detachment is ex- 
amined: firstly, a detachment of the vitre- 
ous will always be found; and secondly, im 
addition in most of the cases, a fibrous de- 
struction of the detached virteous was also 
seen. 

A mass of fiber spread through the de- 
tached vitreous, with different degrees of 
thickening at various points. The vitreous 
adheres by such fibers to the holes and tears 
and to Blessig’s spaces. I shall speak of this 
later. 

In one case of extreme malignant retinal 
detachment in a 15-year-old patient, in 
whom there occurred first a total disinser- 
tion at the ora in the right eye, followed one 
year later by a disinsertion in the left eye, 
I observed the following: 

At first there was a network composed of 
thick, rather strongly refractile, vitreous 
fibers behind the lens, with tension toward 
the retinal periphery. Then half the cireum- 
ference of the retina tore off nasally and 
although an operation was performed an 
hour after the examination, the detachment 
had meanwhile advanced as far as the dise. 
A barrage was able to prevent the detach- 
ment from progressing further for a period 
of four weeks. Then, in the course of one 
night, the detachment became total. Finally, 
thick glassy vitreous threads were seen to 
attach themselves everywhere to the detached 
retina like suckers. 

It is obvious that the vitreous could be 
only imperfectly examined the early 
stages in this case, so that | am unable to 
do more than hazard a guess concerning the 
mechanism of the detachment in this case. 
The extremely fibrous change of the vitre- 
ous framework with subsequent shrinkage, 
but without detachment from the retina, 
would seem to me to be the cause of the 
deleterious progress of this case. 


Detachment of the vitreous does not only 
occur spontaneously and especially fre- 
quently in cases of advanced myopia and in 
old age, but also accompanies very many 
intraocular diseases. Uveitides, periphlebitis, 
degeneration of the posterior pole of the eye 
due to old age, injuries by perforation, and 
vitreous hemorrhages, are accompanied by 
detachment of the vitreous. In cases of in- 
flammatory changes it is not unusual to find 
precipitatelike deposits on the posterior 
membrane of the detached vitreous. In in- 
flammatory processes the vitreous humor is 
richer in albumen which may be recognized 
by a distinct Tyndall flare in the vitreous, 
both where its framework exists and in the 
otherwise optically empty region. 

From the fibrous destruction we come to 
membrane formation in the vitreous, which 
is observed especially frequently following 
hemorrhages, but also without them. We 
saw, for instance, in an initial stage of von 
Hippel-Lindau’s disease such membrane 
formations without ingrowth of vessels in 
front of the posterior pole. These mem- 
branes are especially pronounced when ves- 
sels form in them, as in proliferating reti- 
nopathy. [t must be particularly stressed that 
in the vitreous space there are newly formed 
vessels only within membranes. Free new 
growth of vessels in the mass of vitreous 
itself is never seen. We _ (Bangerter- 
Blaser® and Hruby'® were of the opinion 
that these membranes are the surface of the 
detached vitreous. It is certain that they 
form a surface of the vitreous, since they 
spring from the retina with its vessels. | am 
not sure, however, whether it ts always the 
preformed surface of.the detached vitreous 
that the membranes follow, as many-layered 
membranes can now and again be seen. 

Thickened inflammatory membranes 
sometimes exhibit striking window forma- 
tions, through which the fundus may be 
seen quite clearly. 

Now let us turn to the changes in the 
periphery of the retina. The ora serrata can 
generally be made visible only in cases with 
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an iridectomy or by pressure on the region 
of the ciliary body and indentation of this 
part. Here we see a picture of Iwanow’'s 
spaces as a series of glassy blebs on the ora 
serrata. Otherwise the normal periphery ex- 
hibits no peculiarities. In this region, how- 
ever, layer holes in the retina do occur as 
pathologic changes which are clinically un- 
important. Weber* was the first to describe 
them. Here you see pictures of these inter- 
esting changes, the holes have the appear- 
ance of having been punched out or perfor- 
ated, just as do the so-called macular holes. 
Their genesis we do not know; in the cases 
examined by us they did not lead to detach- 
ment of the retina, Possibly they developed 
from cysts. 

The most important findings in the pe- 
riphery of the retina arise in cases of retinal 
detachment. In the first place, slitlamp 
microscopy allows us to distinguish quite 
clearly between attenuated parts of the 
retina and holes. You know how difficult 
this often is by ophthalmoscopy. Over atten- 
uated places the slitimage can be seen with- 
out interruption; where there are holes it is 
interrupted. It is not unusual to see a 
minute hole in a larger extremely thin ret- 
inal area. There seems to be no detached 
retina without detached vitreous. Even more 
rarely does an idiopathic retinal detachment 
seem to occur in cases of detached retina 
without—at least fibrous degenera- 
tion, 

So far | have always found vitreous ad- 
hering to the holes and degenerated spaces 
( Blessig’s spaces) in the form of threads 
and delicate strands. In most instances they 
seemingly disappear some distance from the 
tear, In the cases of holes with an operculum 
fibrous masses of vitreous adhere to the 
operculum, In the region of the holes, be- 
side Blessig’s spaces, to which vitreous also 
adheres, a pronounced cystic edema of the 
retina is often found, which is only seen 
well in reflected light. Cystic edema is other- 
wise found only at the posterior pole of the 
eye. Round layer holes that look as if they 


local 
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had been punched out are, as we know, also 
a characteristic feature of the fovea, but 
both types of change are also met with in 
the periphery of the retina. In this respect, 
periphery and center are analogous. 

If, in the cases of Blessig’s degeneration 
with adhesion of vitreous strands, the for- 
mation of tears with vitreous fiber at the 
edge or on the operculum indicates the gene- 
sis of the hole formation, the slitlamp ex- 
amination of many cases of detachment can 
take us further and supply important indi- 
cations for the treatment. This is shown by 
the following case history: 

I saw the patient for the first time in 
February, 1945. He had suffered from re- 
peated vitreous hemorrhages in the right 
eye; now a detachment of the retina had 
appeared. On examination a vitreous de- 
tachment was found above, and a fresh flat 
retinal detachment below. Above, in a few 
places, blood and remains of vitreous could 
be seen adhering to the retinal vessels. In 
the area of the detached retina an extensive 
horizontal blood line could be seen. Immedi- 
ately above this line of blood lay a triangu- 
lar retinal tear. 

With the slitlamp it was seen that the 
blood line marked the point down to which 
the vitreous had become detached from the 
retina. Below the blood line the two were 
connected, above they were separated. The 
blood had gathered in the pocket between 
the two and thus formed the transverse 
streak of blood. 

The vitreous detachment extended only as 
far as just below the retinal tear. From 
there the vitreous and retina began to be 
detached together. The mechanism of the 
repeated hemorrhages and the formation of 
holes was as follows: 

As is usual, the vitreous detachment had 
begun at the top. This process had led to 
lesions of the vessels accompanied by hem- 
orrhages, as is often seen in elderly people ; 
indeed we know that a detached retina fre- 
quently begins with hemorrhages of the vit- 
reous. The vitreous detachment advanced, 
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causing slight hemorrhages from time to 
time, and finally causing a tear in the retina, 
but this was only after the vitreous detach 
ment had already advanced as far as the 
lower parts. From this moment onward the 
vitreous did not become further detached 
from the retina but retina and vitreous to- 
gether became detached from the choroid. 
The rest of the history of this case justifies 
this conclusion. 

The hole was coagulated diathermically 
and the patient kept in bed in a semisitting 
position in accordance with Gonin’s pro- 
cedure. The retina did not become attached. 
We came to the conclusion that the cause of 
the failure was that, on account of the up- 
right position of the patient, the vitreous 
had dropped down dragging the retina away 
from the choroid. Therefore, after a second 
surgical intervention at the same spot, the 
patient was made to lie flat on his back, so 
that the vitreous now pressed the retina 
against the posterior wall of the globe where- 
upon the detachment healed. 

Very instructive also are two further 
cases in which we could find no hole, in spite 
of the most careful ophthalmoscopic exami- 
nation. With the slitlamp examination a 
tiny hole was discovered, about one dise 
diameter away from the papilla just at the 
edge of the area of Martegiani, where the 
canal of Cloquet is usually attached to the 
retina. This should be noticed. Without the 
slitlamp these holes cannot be seen at all. 
Minute retinal holes seem to have a predi- 
lection for the edge of the area of Marte- 
giant. 

It is interesting to note that in certain 
cases of cyclodialysis with very soft eye- 
balls the peripheral flat choroidal detach- 
ment may be seen with the slitlamp, in good 
agreement with the histologic picture. 

Of the findings at the posterior pole of 
the eye, only those deserve our attention in 
which slitlamp microscopy is more efficient 
than the usual ophthalmoscopy, or which 
bring to light new facts. or, whereas goni- 
oscopy is not possible except with the aid of 


a contact glass and a microscope, we have 
in ophthalmoscopy an old, excellent, and 
simple method of examining the fundus. 

The slitlamp examination of the dise 
shows us its normal relief and any differ 
ences in level are seen just as well as with 
Gullstrand’s binocular ophthalmoscope, On 
the other hand, we cannot endorse the state- 
ments of Koppe and others that a certain 
differential diagnosis between optic neuritis 
and the early stages of papilledema or 
choked disc is possible with the slitlamp. In 
both diseases, detachment of the membrana 
limitans can be seen. Nor is the levelling of 
the central depression of the dise a distine- 
tive sign. Even magnified 20 times, the 
perivascular lymph spaces cannot be seen, 
which, according to Koppe, are said to be 
distended in choked disc. Nevertheless, in 
cases of genuine optic neuritis an increased 
vitreous flare is often observed in front of 
the disc or fine precipitates are noted on 
the posterior surface of the detached vitre- 
ous. 

In one disease of the optic nervehead, the 
slitlamp examination is of great value. It 
permits the differential diagnosis between 
drusen situated deep down in the dise and 
optic neuritis. Both changes are accom- 
panied by blurred edges of the dise and 
visual field defects. If, however, a sharply 
focussed pencil of rays is thrown on the 
edge of the disc, the drusen are seen in the 
tissue of nervehead as more strongly lighted 
refracting transparent bodies, shining in 
the reflected light. In cases of neuritis noth- 
ing of this kind is seen or only a bright line 
around the papilla apparently situated im 
deep layers of the retina, and this is often 
particularly distinct in cases of papilledema. 
I do not know the anatomic basis of this 
phenomenon. 

I do not need to speak about the recogni- 
tion of certain malformations, pits in the 
nervehead and colobomas of the retina and 
the choroid, but there exist rudimentary 
colobomas represented by a slight depres- 
sion of the fundus below the somewhat 


H. GOLDMANN 


asymmetrical but otherwise normal disc, 
without visible change of structure of the 
choroid (v. Szily’s astigmatismus fundi'*). 
A patient with such an anomaly was sent to 
us from another clinic as being a case of 
optic neuritis because a scotoma had been 
found above the blindspot on the Bjerrum 
screen. As the indented part exhibited only 
scanty retinal vessels the difference of level 
had been overlooked with the ophthalmo- 
The scotoma turned out to be the 
consequence of the difference in refraction ; 
when the circumscribed myopia of 6.0D. 
fully corrected, the scotoma disap- 
peared. 

Although the diagnosis of medullated 
nerve fibers causes no difficulties if the pic- 
ture is typical, single medullated fibers can 
often only be distinguished with the slit- 
lamp from myelin fiber degeneration by 
their sharply cut contour. 

Normally during the slitlamp examina- 
tion, the thickness of the retina is seen in 
the section, and it is greatest temporally 
from the disc and in the perifoveal wall. 
The normal fiber pattern is very clearly 
seen with focal illumination. In cases of 
atrophy of the papillomacular bundle the 
retina is attenuated between nervehead and 
macula and the nerve fibers are lacking 
there. But even circumscribed atrophy of 
the retina may be recognized in the section 
in the region of the retinal pole. I saw, for 
instance, a patient who, a month previously, 
had noticed during a period of military 
service that the sight of his left eye had 
suddenly deteriorated. My examination 
showed a paracentral absolute scotoma ac- 
companied by normal sight. Nothing could 
be seen with the ophthalmoscope. The slit- 
lamp examination showed a circumscribed 
attenuation of the retina in the region of 
an apparently normal cilioretinal artery. It 
must therefore have been a case of a tem- 
porary block of this cilioretinal vessel. 

The normal depression of the fovea is 
clearly seen with the slitlamp as is the yel- 
low spot whose brightness and size Busacca** 


scope. 


was 


saw changing during the actual examina- 
tion. The pathology of this region appears 
particularly distinct during a slitlamp exami- 
nation. 

A disease which frequently gives rise to 
diagnostic errors is the chorioretinitis cen- 
tralis serosa. It is either mistaken for a 
retrobulbar neuritis or not recognized at all. 
When the disease {s situated just in the 
macula, a distinct bulging of the peripheral 
parts may be seen, with a navel-like depres- 
sion, corresponding to the fovea, so that 
the optical section of the surface of the ret- 
ina 18 shaped like a Cupid’s bow. 

In the majority of cases the retina is not 
more opaque than normally but its posterior 
limit cannot be clearly seen; yet fluid must 
lie between retina and choroid membrane. 
For small white spots are seen at a distinct 
distance in front of the choroid behind the 
retina, evidently situated on the invisible 
posterior surface of the retina. In front of 
the edematous retina there is a delicate vit- 
reous detachment, which it is often not easy 
to prove. At first the aspect of the choroid 
seems to be unchanged, later it becomes 
slightly marbled. 

Because of the presence of a relative 
central scotoma accompanied in general by 
slightly decreased visual acuity, this disease 
is often mistaken for retrobulbar neuritis. 
With the ophthalmoscope a more strongly 
refracting line of demarcation is seen 
around the edematous zone, a phenomenon 
that one must keep in mind in order to be 
able to make a diagnosis from the ophthal- 
moscopic picture. Subjectively, the scotoma 
is often yellowish and especially clearly ob- 
served on the patient’s awakening. There is 
a slight metamorphopsia, which may easily 
be demonstrated with Amsler’s net. During 
the disease the refraction 1s more hyper- 
metropic than it is before or after. 

All these characteristic features are much 
less pronounced when the changes are situ- 
ated outside the fovea. Then the patient's 
complaints are not characteristic: dimmed 
sight, perhaps slight distortion of straight 
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lines. In such cases the diagnosis can seldom 
be made without the slitlamp. 

Usually nervous disorders are assumed, es- 
pecially because the change is found in 
vasolabile individuals. The etiology of the 
disease is unknown, but vasolability seems 
to have a part in it. In our country the dis- 
ease is not so rare, but it is often not diag 
nosed, 

Although chorioretinitis centralis 
serosa there is a circumscribed retinal de- 
tachment accompanied by a discrete retinal 
edema, the central retinal edema is in most 
cases characterized not only by thickening 
of the retina but also by cyst formation. 
This edema is very frequent, without other 
anatomic concomitant symptoms as the first 
symptom of vascular disorders, especially in 
elderly people; as concomitant symptom, 
for example, in thrombosis of the central 
vein, in retinal detachment, in senile disci- 
form macular degeneration, in_ retinitis 
circinata, or uveitis. 

This edema, which often cannot be seen 
with the ophthalmoscope and even in red- 
free light can only be recognized with diffi- 
culty, reduces the visual acuity. It is capable 
of being cured. 

The most serious forms of this edema are 
found in circinate retinopathy in which the 
edema comprises the whole area within the 
wreath of yellow spots. The cysts lie at any 
depth in the retina, and in focal light have 
a honeycomb appearance. In indirect light- 
ing they are seen as small shining bubbles, 
when they are biggish; if they are tiny, the 
retina assumes a hammered appearance. The 
largest cysts are always to be found in the 
fovea. A single cyst can give the impression 
of a macular hole in an ophthalmoscopic 
examination. With the slitlamp, however, it 
is easy to distinguish a hole in the macula 
from a macular cyst. The cyst has an an- 
terior wall, which can be seen quite well 
in the optical section, the hole has none, and 
the latter has also mostly thickened edges 
and is always accompanied by a detached 
vitreous, in which the operculum of the hole 


may occasionally be found. 

Besides the cystic edema there are two 
other edema formations that would seem to 
be important. In both a moderate increase 
in the thickness of the retina is found. Both 
are connected with vascular changes, mostly 
in the form of capillarosis spots, of which 
| have yet to speak. Sometimes capillary 
aneurysms are also found. One form of 
edema is found especially in cases of malig- 
nant hypertension and thrombosis of the 
central vein. It is cloudy, so that the cho- 
roid can be recognized only with difficulty. 
Besides capillarosis spots, streaky hemor- 
rhages and cotton-wool patches are mostly 
present. In cases of diabetic retinopathy, 
with arteriosclerotic changes at the posterior 
pole, another quite glassy transparent edema 
is seen, characterized by the fact that the 
shadow of the retinal vessels can be clearly 
seen on the choroid. 

The differential diagnosis between capil- 
larosis spots and small calcified “drusen” 
is often difficult. Capillarosis spots were 
considered by French authors to be a sort 
of “etat crible” of the retina. That they as- 
suredly are not, but they are various types 
of degenerative foci of vascular origin in 
the retina, sometimes the residues of slight 
hemorrhages, sometimes accumulations of 
fatty granule cells, sometimes hyaline de- 
generation of capillary aneurysms. They 
always indicate damage of fine retinal 
vessels. 

Drusen, on the other hand, are a thicken- 
ing Of Bruch’s membrane, probably often 
the results of arteriosclerotic changes in the 
choroid. Only when they appear in large 
numbers close to each other are they harm- 
ful to the sight. 

Capillarosis spots are found in the thick- 
ness of the retina and are always cloudy 
white to yellowish-white, In the lightbeam 
of the slitlamp their position in front of 
the choroid 1s easily seen; sometimes they 
even cast a shadow on the choroid. 

Drusen lie in the choroidal surface, are 
mostly yellowish and transparent and ex- 


hibit, when they are fairly large, a golden 
rim reflex in indirect tlumination. Calcified 
drusen are whitish and only their position 
on the surface of the choroid make them 
distinguishable from capillarosis spots. 

lt is of importance for a prognosis to 
distinguish between retroretinal and imtra- 
retinal hemorrhages, because the former 
often, though not always, heal up with an 
almest complete restitution of the sight, while 
the latter do not. 

And now a few words on diseases of the 
choroid. A peculiar change in the surface 
of the choroid is sometimes seen in the 
early stages of senile macular degeneration, 
frequently together with cystic edema: the 
surface of the choroid membrane, which is 
normally smooth, is roughed, as if it had 
been treated with emery-paper. 

In cases of choroiditis, some important 
findings can be made with the slitlamp. 

l. Every fresh focus of choroiditis is 
accompanied by an edema of the retina, 
which can be easily recognized with the slit- 
lamp as a cloudy thickening of the retina 
even in the bewildering mass of a dissemt- 
nated choroiditis of long standing. 

2. In solitary choroiditic scars of the 
type of juxtapapillary choroiditis, smallish 
cloudy looking foci, sometimes reminiscent 
of precipitates, not rarely remain behind and 
may be followed by relapses. So long as 
their presence can still be detected with the 
slitlamp, a relapse is possible. Burned out 
choroiditis foci are entirely sunk in. 

3. In a case of sympathetic ophthalmia 
with central scotoma we saw only a slight 
retinal edema with the ophthalmoscope. 
With the slitlamp not only was there a 
cloudy edema of the retina but behind it a 
yellowish cloudy thickening of the choroid 
as a sign of the fresh diffuse sympathetic 
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choromditis, which, as we know, cannot be 
seen with the ophthalmoscope. 

Choroidal sarcomas are especially easily 
recognizable with the slitlamp, in most 
cases even if the retina over them its totally 
detached, When magnified slightly the tumor 
is seen through the detached membrane. A 
flat tumor beside the disc, with very severe 
cystic retinal edema over it, rouses strong 
suspicions of an angioma of the choroid. 

Finally, it must be mentioned that it is 
often possible with the slitlamp to distin- 
guish the tail of a foreign body situated in 
the wall of the globe from a clot of pigment. 

I have now reached the end of my report. 
Whatever holds good for gonioscopy also 
applies to the slitlamp examination of the 
fundus and vitreous. It is a method which 
can be turned to good account only in com- 
bination with the other forms of examina- 
tion. It provides valuable supplementary in- 
formation where ophthalmoscopy fails, but 
anyone who has made many slitlamp exam- 
inations of the fundus will find that his eye 
is sharpened for opthalmoscopy too, and 
even with the ophthalmoscope he often rec- 
ognizes changes, the interpretation of which 
he owes to the slitlamp examination. The 
fundus should never be examined with the 
shitlamp without accurate preliminary oph- 
thalmoscopy. Interesting places which it is 
diffeult to interpret may then be sought 
with the slitlamp. It goes without saying 
that a systematic examination should never 
be omitted. In this way, this method may 
be used to its greatest advantage. Much, 
however, still remains to be explained. 
Above all, the relation between the biomi- 
croscopic findings and the histologic picture 
still remains to be explained in many cases. 
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POSSIBLE ANTIVASCULARIZATION FACTORS IN THE CORNEA* 


Jerome Potatnick, Pu.D., Antuony J. La Tessa, B.S., anp Herpert M. Karzin, M.D 
New York 


All blood vessels arise embryologically as 
a differentiation of mesenchymal tissue. 
Three stages in the development of the vas- 
cular system were postulated by Roux’: 
first, the stage in which the formation of 
vessels depends entirely on genetic factors ; 
secondly, a transitional stage in which he- 
reditary formation is gradually supplanted 
by adaptational factors; and the final stage, 
where the differentiation of vessels is con- 
trolled by the hemodynamic factors of the 
circulation. Once circulation has been initi- 
ated, any further extension is brought about 
by a sprouting of pre-existing capillaries, 
since vascular endothelium can no longer be 
formed by the differentiation of mesen- 
chyme cells but only by the proliferation of 
already differentiated endothelial cells. 

The extension of new capillaries by the 
formation of vascular buds is an essential 
process in the adult for the adjustment of 
the peripheral circulation to varying fune- 
tional demands and in the vascular reactions 
to inflammatory stimuli. It has been sug- 
gested that the formation of new capillaries 
in the adult may be related to the metabolic 
activity of the endothelial cells of the capil- 
lary vessels already in existence, as shown 
in the vascular response to an inflammatory 
focus where the increased metabolic activity 


*From the laboratory of the Eye Bank for 
Sight Restoration, Inc.. Manhattan Eye, Ear, and 
Throat Hospital; aided by a grant from the Josiah 
Macy, Ir, Foundation and by Grant B 153 from 
the National Institutes of Health. 


of the tissues involved must also involve a 
similar response in the capillaries in the im- 
mediate neighborhood? 

The normal cornea is a completely avascu- 
lar tissue. Vascularization of the cornea rep- 
resents a pathologic process which can be 
induced by local disease or injury, as well as 
by more generalized disturbances, such as 
nutritional deficiencies. It seems probable 
that the basic common denominator of the 
factors which give rise to corneal vasculari- 
zation is a disruption of the delicate balance 
of the metabolism which maintains the func- 
tional and structural integrity of the cell. 
The increased nutritional needs for the 
process of repair may require an increased 
blood supply leading to a vascular invasion 
of the cor,.ea. 

Possible factors responsible for the pri- 
mary stimulus to vasculogenesis of the cor- 
nea have been attributed to edema of the 
corneal stroma lessening the physical re- 
sistance to growth of new blood vessels,’ the 
presence of a diffusible vasogenic factor in 
the tissue,* and to the enzymatic hydrolysis 
of the mucopolysaccharides of the ground 
substance of the cornea.’ Facts which favor 
the latter hypothesism@re that structures with 
a high mucopolysaccharide content, includ 
ing the cornea, cartilage, and the’ ocular 
vitreous, are devoid of blood vessels. 
kurthermore, when the mucopolysaccharide 
content of the cornea is reduced by the in 
jection of hyaluronidase inte the aqueous oF 
corneal tissue, vascularization is produced.* 


BOK 


There is also the known decrease in muco- 
polysaccharide content of the cornea after 
alkali burns. 

(On the basis of these observations, it was 
decided to investigate the inhibitory effects, 
if any, of the administration of purified 
preparations of the corneal mucopolysaccha- 
rides on vascularization of the cornea. 

Mucopolysaccharide fractions were 1so- 
lated according to the procedure of Meyer 
et al.,’ using lyophilized bovine cornea* as 
the starting material. 

The four fractions tested for activity were 
lraction 1, corresponding to chondroitin 
sulfate, Fractions 2 and 3, resembling chon- 
droitin, and Fraction 4B, a sulfated muco 
polysaccharide, composed of equimolar 
quantities of glucosamine, acetyl, galactose, 
and sulfate, for which Meyer proposed the 
name keratosulfate. This last compound rep- 
resents approximately half of the total muco- 
polysaccharide content of the cornea, and, 
to date, has been found only in the cornea 
and in growing bone.* 

rior to use, the calcium salts of the 


the 


sodium salts by passage through the sodium 


various fractions were converted to 
form of the cation exchange resin, Amber- 
lite IR-120. The filtrates were lyophilized, 
made up to the desired volumes with physio- 
logic saline, and the solutions flash pastur- 
ized at 80° ©. for three minutes before in- 


jection. 
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hive groups containing six albino rabbits 
each were used, Each group sustained cor 
neal burns equally on both eyes with either 
sodium hydroxide or sulfuric acid under 
The alkali 
burns were produced by*injecting 0.02 ml. of 
O.5N sodium hydroxide into the superficial 
corneal layers about 2.5 mm, 
superior limbus, using ; 


topical pontocaine anesthesia 


from the 
26-gauge needle ; 
the acid burns were inflicted by the applica 
tion of a swab wet with 30-percent sulfuric 


* Obtained from Dr. H. |. Anderson of the 
Cudahy Laboratories, Omaha, Nebraska 
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acid onto the surface of the cornea three 
mm. from the superior limbus for 30 sec- 
onds. The magnitude of the resultant vascu- 
larization, which began to appear in about 
three to four days, was more consistently 
reproducible when the acid burning tech- 
nique was used. 

In one eye of each rabbit in four of the 
groups, 0.05 ml. of a 10-percent solution in 
saline of the appropriate mucopolysaccharide 
was injected subconjunctivally at the point 
nearest the burn. The fifth group of animals 
was treated with a heavier dosage of kerato- 
sulfate (Fraction 48), namely 0.10 ml. of a 
2(0)-percent solution being injected. Aureo- 
mycin ointment was used in the conjunctival 
sacs on the operative day. Re-injections of 
the mucopolysaccharide fractions were done 
on the third and fifth days. All eyes were 
examined daily with a loupe during the first 
week and at longer intervals thereafter. 


RESULTS 


The results were measured by the number 
and appearance of the blood vessels invading 
the cornea, slitlamp examinations being per- 
formed when necessary. No significant dif- 
ferences were found between the treated and 
the control eyes over a period of four weeks. 


DISCUSSION 

The experiments reported here indicate 
that there is no evidence for antivascular 
properties of the component mucopolysac- 
charides of the cornea. The isolated muco- 
polysaccharide fractions used here are, of 
course, not identical with their state in situ, 
since such factors as hydration and linkages 
with the protein components of the tissue 
have been changed. 


attempt to approximate more 


normal conditions, a suspension of finely 


minced fresh rabbit cornea was injected sub- 
conjunctivally into a group of three rabbits 
prepared as previously described, but the 
treatment was too irritating to the eyes for 
observations to be made. 

One further attempt was made at whole 
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tissue treatment, following the observations 
of Clark and Clark® in their studies on 
newly formed cartilage in the rabbit ear 
which showed a gradual retreat of blood 
vessels, previously present, before the ad- 
vancing and differentiating area of regener- 
ating cartilage. One to two square-mm. 
pieces of cartilage from the sternum of a 
young rabbit were implanted subconjuncti- 
vally into a group of three rabbits prepared 
as previously described, and observations 
were made over a period of four weeks. 
Here, again, there were no significant dif- 


ferences between the control and the treated 
eyes. 
SUMMARY 

The subconjunctival injection of the iso- 
lated mucopolysaccharide fractions of bovine 
cornea had no effect on vascularization of 
the rabbit cornea caused by alkali and acid 
burns. Injection of minced fresh rabbit cor- 
nea, as well as the subconjunctival implanta- 
tion of rabbit sternum cartilage, had no de- 


monstrable effect. 
210 East 64th Street (21). 
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THE EFFECT OF VASODILATATING DRUGS ON 
CHOROIDAL CIRCULATION* 


Satya Dev Paut, M.D., anp Irving H. Leorotp, M.D. 
Philadelphia, Pennsylvania 


The present experiments were carried out 
to investigate the effect of vasodilator 
drugs'"** on the choroidal circulation. The 
studies were confined to experiments in 
vivo. 


HISTORICAL SURVEY 


The study of the drugs to be mentioned 
was inspired because, on reviewing the oph- 
thalmic therapeutic literature, one or the 
other drug has been employed with reported 
success in pathologic afflictions of a vascular 
nature. Also, some of the workers studied 


* From the Department of Researeh, Wills Eye 
Hospital. This investigation was supported in part 
by a research grant from the National Society for 
the Prevention of Blindness. 


the effect of some drugs on the choroidal 
circulation by indirect methods. 

Ashton, Ward, and Serpell, in their study 
of the effect of oxygen in developing retinal 
vessels, also studied the effect on choroidal 
circulation in newborn kittens and rabbits. 
The method employed by them was the in- 
direct method of observation.* 

Anderson and Vallotton® reported the 
beneficial use of retrobulbar Priscoline in 
cases of occlusion of the central artery of 
the retina. 

Viallefont' employed with beneficial re- 
sults cobra venom as a vasodilator in cases 


of retinal vasoconstriction. 
Gifford and Marquardt® reported vasodi- 
latory effects with the injection of Papava- 
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rine hydrochloride (0.25 gm.) in cases of 
angiospastic retinopathy. They also reported 
beneficial vasodilatory effects with injec- 
tions of typhoid vaccine in retinal vein 
thrombosis** and in cases of central angio- 
spastic retinopathy.? The dosage employed 
by them ranged from 10 to 25 million ba- 

Tikhomirov,’ in 1932, reported beneficial 
after the administration of retro- 
bulbar atropine in cases of angiospasm of 
the retina. 

Anderson and Vallotton reported vaso- 
dilatory effects after retrobulbar injection 
of two-percent Novocain with hyaluroni- 


results 


dase in cases of occlusion of the central reti- 
nal artery. 

Duggan employed sodium nitrite as an 
ocular vasodilator in acute retrobulbar neu- 
ritis’’ and acute exudative 
sterman’’ reported the beneficial use of 
sodium nitrite in cases of acute spastic clo- 
sure of the central retinal artery or one of its 
branches. 

Sodium nitrite has also been employed in 
the form of Nitrosclerin as a general ocular 
vasodilator im various pathologic afflictions 
by Henry"* and many 

Duff et al.’ reported the vasodilatory 
effect of adenosine triphosphate when in- 
jected intrabrachially. It was pointed out by 
them that the blood vessels of the same hand 
and forearm were mainly affected. The drug 
had no effect on the blood vessels of the 
other parts of the body. The dosage em- 
ployed ranged from 1.0 to 2,000 yg./min. 
and diluted in the ratio 64 yg./4.0 cc. of 
saline. The magnesium salt was reportedly a 
better vasodilator than the sodium salt of 
adenosine triphosphate. 

Holten et al." also reported vasodilatory 
effects of adenosine triphosphate. 


TECHNIQUE 
The technique employed was the direct 
ybservation of choroidal circulation as de- 
scribed by Leopold, Vogel, and Wudka.* 
The rabbit (albino) was anesthetized by 


intravenous pentobarbital sodium ( Nembu- 
tal). Silk suture (4-0) was passed in the 
upper lid (near the lid margin) and the eye 
proptosed. The conjunctiva was dissected 
free of the muscles and the sclera. Another 
silk suture, preferably 4-0 silk, was passed 
(running suture) through the limbal con- 
junctiva to hold the eye in a desired posi- 
tion. The muscles were dissected free of the 
sclera and all the episcleral tissue dissected 
free of the sclera. The sclera was allowed to 
dehydrate. Bright focal illumination is ob- 
tained by the Barkan lamp or Nicholas lamp 
through the pupil. The large choroidal ves- 
sels and not the choriocapillaris were ob- 
served through a binocular stereoscopic mi- 
croscope with magnification of 40, 
and 75, 

The long postciliary artery is brought into 
view and its diameter is measured by a 
micrometer scale inserted in one of the 
oculars. 


EXPERIMENTAL RESULTS 


The following drugs were employed to 
study their pharmacologic actions on the 
large choroidal vessels. This method does not 
permit visualization of the choriocapillaris. 
The drugs were used by various routes. (See 
Table 1.) 


CONCLUSIONS 
1, OXYGEN 


Oxygen, 70 to 80 percent strength, when 
administered to newborn, one-day-old, one- 
week-old, and 10-day-old rabbits for a 
period of one hour did not affect the caliber 
of choroidal vessels. 


2. PRISCOLINE HYDROCHLORIDE 


Topical application of Priscoline hydro- 
chloride (2.5 percent) had no effect on 
choroidal vessels. Retrobulbar injection in 
dosages varying from 25 to 50 mg. and 
intravenous and intra-arterial injections of 
25 to 75 mg. had no effect on the choroidal 
vessels up to a period of one hour after ad. 
ministration. 


VASODILATORS AND CHOROIDAL CIRCULATION 


TABLE 1 
EXPERIMENTAL RESULTS* 


Route of 
Drug Administration 
Onyare 
A. Inhalation for 45 minutes 
B. Inhalation for 45 minutes 
od Inhalation for 45 minutes 
2. Priscoline hydrochloride 
A. Topical application 
K Retrobulbar injection 
Intravenous injection 
D. Intraarterial injection 
3. Cobra venom solution 
(H.W and D) & Co. 
A. Subcutaneous injection 
B. Intramuscular 
4. 
A. Subcutaneous 
K Intramuscular 
Intravenous 
5. Typhoid vaccine Intravenous 
6. Atropine Retrobulbar 
7. Novocaine C epinephrine Retrobulbar 
& Procaine C W ydase 
A. Retrobulhar 
K Retrobulbar 
Retrobulbar 
9%. Sodium nitrite “Nitrocomp”  lntravenous 
having the following com 
position: 
Sodium nitrite 100 mg. 
Sodium phosphate 3.6 mg. 
Dipotassium phosphate 2 0 
ma. 
Sodium chloride in ampul wa 
ter 6.0 ma. 
10. Adenosine triphosphate t Intraarterial 


— 


25-75 me 


10 $0 million bacilli 


1.0% ee. 


0.50-2 Occ.. novocaine 
2°). epinephrine 


1.0-2 1.0% Pro. 


caine C 6.0 TRU units 
of Wydase to each cc. 


1.0-2.0 «cc. of 27.0% 
Procaine C 6.0 TRU 
units of Wydase to each 
ce. 

0.50-2.0 af 4.0°, 


Procaine C 6.0 TRU 
units of W ydase toeach 
ec. of Procaine 


75 200 meg. 


1000 pe 2000 pe 


Age 


New born 
7 days 
10 day* 


Adult 
Adult 
Adult 
Adult 


Adult 
Adult 


Adult 
Adult 
Adult 


Adult 
Adult 


Adult 


Adult 


Adult 


N\dult 


Adult 


Adult 


* All animals were observed up to a period of one hour after administration of the drug. 
* The drug was diluted in 10 cc. of sterile saline and injected in the left carotid artery very slowly. The choroidal vewel« of the 


left eye were observed. 


3. COBRA VENOM 


Subcutaneous and intramuscular injec- 
tions of 0.5 to 1.0 ce. of cobra venom had no 
effect on the choroidal vessels up to a period 
of one hour after administration. 


4. PAPAVARINE 


Papavarine (0.25 to 0.5 gm.) when given 
subcutaneously, intramuscularly, and intra- 
venously had no effect on the choroidal ves- 
sels up to a period of one hour after ad- 
ministration. 


5. vVAccINE 


ooo? 


>> 


> > ¢ 


OO} 


ffect on 
Choroidal 
Vessels 


No effect 
No effect 
No effect 


No effect 
No effect 
No effect 
No effect 


No effect 
No effect 


No effect 
No effect 
No effect 


No effect 
No effect 


No effect 


No effect 


No effect 


No effect 


No effect 


No effect 


Up to 50 million bacilli when given intra 
venously fail to produce any effect on the 
choroidal circulation. 


6. ATROPINE SULFATE 


One-percent solution of retrobulbar in- 
jection did not indicate any change in the 
caliber of choroidal vessels. 


7. NOVOCAIN WITH EPINEPHRINE 


A dose of 0.5 to 2.0 cc. of two-percent so- 


No. of 
Dosage Rabbit \nimals 
Studied 
70 
70 fy 
2. 
25.75 me 
50. 
0. 
0.25 am 
0.25 0.5 em 
0 25 4) grr 
12 
16 
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lution of Novocain when given by the ret- 
robulbar route did not affect the caliber of 
choroidal vessels. 


Procaine with WYDASsEe 


Strengths varying from one to four per- 
cent of procaine in varying amounts with 


SopIuM NITRITE 
Intravenous injection of 75 to 200 mg. did 
not affect the caliber of choroidal vessels. 


10. ADENOSINE TRIPHOSPHATE 


Adenosine triphosphate (1,000 to 2,000 
ug.) when injected in the left carotid failed 


six TRU units of Wydase to a cc. were to affect the choroidal vascular caliber in the 
given by retrobulbar route and failed to in- 
dicate any change in the caliber of the cho- 
roidal vessels. 


left eye. 
16001 Spring Garden Street (30). 
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PATRON GODS OF VISION 


S. Girrorp, Jr, M.D. 
Philadelphia, Pennsylvania 


When primitive man found the forces of 
nature difhfeult and wunco-operative, he 
created gods whose function it was to pre 
side over the uncertainties of his life and to 
whom he could appeal. There were gods for 
birth and death, hunting and agriculture, 
love and war, fertility and health. Some of 
these gods grew in prestige, married, ac 
quired families, indulged im adventures 
marital and sexual, and became associated 
with numerous phases of human activity. 
With time and the merging and submerging 
of peoples, gods grew old, passed into re 
tirement, and died, or several gods were 
combined to form a new one with multiple 
responsibilities. 

Demons and evil spirits, and their human 
instruments, such as witches and wizards, 
were usually considered the cause of all 
disease, though a god might send disease as 
a punishment when angered by his people. 
Jehovah permitted the devil to cover Job 
with boils as a demonstration of the un- 
fortunate man’s faith. On such principles 
the only cure of disease was to invoke the 
aid of the benevolent gods, to propitiate and 
exorcise the evil gods and spirits, or both. 
Religion and magic struck directly at the 
assumed cause of disease. Treatment of the 
patient through drugs, diet, and hygiene 
could only alleviate uncomfortable symp- 
toms and was of secondary importance, It 
is not an uncommon attitude in civilized 
society today. On occasion the nastiness of 
the medicines and the violence of the treat 
ment were intended to make the human 
body an unpleasant habitation for the demon 
in possession. 

No doubt any god who showed an inter 
est in human welfare might receive an ap- 
peal for the preservation of health and the 
cure of disease. A few gods in each ancient 
culture became especially popular for their 
ability to cure the sick, and some specialists 


WS 


appeared who cared for particular diseases 
or parts of the body. Over 4,000 years ago 
the Sumerian mother of gods, Ninhursag, 
produced separate gods to treat pais im 
the hip, teeth, mouth, side, and ribs. There 
were other gods for other pains mentioned 
on the same cuneiform tablet from which 
these were deciphered but a complete trans 
lation could not be made." It ts not too un- 
likely that such an important organ as the 
eye also had a patron deity among the 
Sumerians. 

The Assyrian god, ka, was credited with 
supreme wisdom, general beneficence, power 
over evil spirits, and the creation of heal- 
ing springs. Since Ka qualified so well for 
the role of healer, the sick naturally turned 
to him. His priest-physicians, dressed m 
robes resembling fish skins, responded with 
sacrifices, prayers, incantations, and a ritual 
employing water and oil.* For the affleted 
simple remedies were preseribed to reheve 
discomfort until the god cured the disease. 
An Assyrian cuneiform tablet from the 
seventh century, B.c., translated by R. C. 
Thompson,® gives a prayer to Ea for the 
curing of a painful eye: 

In heaven the wind blew and brought blindness 
to the eye of the man: trom the distant heavens 
the wind blew and brought blindness to the eye of 
the man. Unto the sick eve it brought blindness; 


of this man his eye ts troubled, his eye is pamed. 
The man weepeth grieviously for himself, 


Of this man, lis sickness Ea hath espied and 
(said), “Take pounded roses, perform the Charm 
of the Deep, and bind the eye of the man.” When 
ka toucheth the eye of the man with his holy hand, 
let the wind which hath brought woe to the eye of 
the man go forth 

None of the gods of Egypt was particu 
larly distinguished for curing the sick. Cast- 
ing out the demons of disease was a minor 
function for them all. Horus, who had once 
suffered the loss of an eye, might be ex- 
pected to be sympathetic, especially in cases 
of eye disease. The great sun god, Ra or 
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Atum, whose splendor was rarely dimmed 
by ram im the land of Egypt, certainly had 
the power if he could be persuaded. Osiris, 
as god of the dead, might grant a stay of 
execution if properly approached. 

A prayer to these gods was combined 
with medication, in the medical Papyrus 
ebers* of 1550, for the treatment of 
cataract, The green stone malachite, honey, 
amd rush seeds were to be pounded together 
and applied to the eye, while an appeal was 


made for the assistance of “the discharge 


from 
Atum’s eye,” and the “fluid that has come 
out of Osiris.” This remedy, wrote the un 


from torus’ eye, the “secretion 


known author, was “really excellent.” In 
fairness to the ancient Egyptian physicians 
it must be admitted that they seemed to 
place more emphasis on medication and 
less on prayers and incantations than their 
colleagues elsewhere, It was an advance not 
shared by the general public. The people 
preferred to place each part of the body 
under the protection of a special deity. The 
goddess Hathor was the protector of the 
eyes, as Osiris was the protector of the 
muscles.” 

The posthumous career of Imbhotep il 
lustrates a theory advanced by l-uhemerus 


of Sicily (fourth century, w.c.), who taught 


that all gods were merely kings and heroes 
deihed by the people after death. In life 
Imhotep was the vizier of the Pharaoh 
Zoser, tirst king of the third dynasty who 
began his reign about 2980, p.c. Imhotep 
became famous as statesman, architect, and 
physician and, after his death, was elevated 
to the rank of patron samt or demigod of 
he had attamed full 


divinity and consorted with the most venera- 


mecheme, By 500, Buc., 


ble gods of Egypt. 

When the sick came to the temples of 
Imhotep they were received by priests who 
and recited 


With 


minds prepared in this way patients slept 


deseribed miraculous cures 


prayers and imecantations. credulous 


in the temple, where they were visited by 
Imhotep in a dream, or by a priest in the 


guise of the divine healer. By morning the 
disease was cured, or at least instructions 
had been given for future treatment. This 
process is known as incubation or temple 
sleep. Grateful patients presented the temple 
with models of the diseased organ made of 
wood, blue glazed ware, or bronze, depend- 
ing on their means, and these served as testi- 
monials to impress future patients. When 
eye disease was cured a model eye was given 
to the temple.* 

In the galleries adjacent to the temple of 
Asclepius the Greeks also practiced incu- 
though among the more happy 
(srecks there was no organized priesthood 
but only temple attendants appointed by 
the government. To Homer, Asclepius was 
a highly successful general practitioner 
whose two sons went off to the Trojan war 
as army surgeons, but in time Asclepius 
became a hero and patron saint of medicine, 
and finally a god and the son of Apollo. 

The earliest description of Greek incuba- 
tion was given by Aristophanes’ (448-380, 
nc.) in his comedy of Plutus, in which 
Plutus, a personification of riches, recovers 
his eyesight by incubating at the Athenian 
temple of Asclepius and becomes better 
the distribution of 


bat 


equipped to manage 
wealth, 

According to Pausanias* (second cen- 
tury, A.D.), the Asclepian temple at Nau- 
pactus was built by a grateful patient who 
had been blind. Asclepius was said to have 
instructed the poetess Anyte in a dream to 
take a letter, which she found beside her 
on waking, to the blind Phalysius. Long 
unable to read anything, Phalysius still, 
from a respect for divinity, made the at- 
tempt, and his vision was immediately re- 
stored. Following the instructions 1n_ the 
letter, he gave Anyte 2,000 gold staters, 
estimated at $9,500 in 1925, and, in addi- 
tion, built a temple for Ascleptus. 

There were over 300 such temples in 
(sreece and its dependencies, and in each 
one model limbs and organs accumulated, 
presented as exvotos by a constant stream of 
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patients. Among those at Athens were a 
silver heart, gilded legs, and gold eyes. Tab- 
lets were erected by those who had been 
cured, describing the circumstances, and at 
Epidaurus, the most important center of the 
cult of Asclepius, Pausanias saw stx pillars 
covered with these testimonials. Two of the 
pillars have been excavated and, of 43 im 
scriptions remaining, eight refer to the cure 
of eye disease.” One of them seeks to con- 
vince by telling the story of the conversion 
of a sceptic. 

Ambrosia of Athens, blind of one eye. She came 
a suppliant to the god, and going round the temple 
ridiculed some of the imscriptions, saying it was 
incredible and impossible that the lame and the 
blind should be cured by seeing a dream-vision only 
But having slept she saw a vision; the god seemed 
to stand by her and say that he would heal her, 
but would demand as payment a silver pig to be set 
up in the temple as a memorial of her stupidity 
Having thus spoken, he opened her diseased eye 


and poured medicine on it, and when it was day 
she departed cured. 


Another tells of the restoration of an 
eye that was entirely missing. 

A man once came who was so blind that one of 
his eyes had only the lids left, and seemed an 
empty space. Some persons in the temple ridiculed 
his simplicity, to hope for recovery when he had 
only an eye socket and no eye. He slept and had a 
vision; it seemed that the god prepared a medicine, 
separated his eyelids and poured it im. At day 
break he departed, seeing with both eves.” 


Because of an outbreak of disease in 291, 
B.c., the Romans sent an embassy to Epi 
daurus in order to obtain some symbolic 
representation of Asclepius for their 
stricken city. When a snake sacred to the 
god boarded their vessel the ambassadors 
decided they had what they needed and re- 
turned to Rome. There the snake determined 
the site of the new temple by leaving the 
boat and swimming to the island in the 
Tiber now called the island of St 
Bartolomeo."' 

To the temples of the Roman Aesculapius 
millions of exvotos were presented through 
the centuries. The street and bridge leading 
to the temple at Rome were lined with shops 
selling models of eyes and other organs im 


painted terra cotta, wax, plaster, bronze, 
silver, gold, and marble. Each temple had 
one or more rooms for the exhibition of 
exvotos hanging from nails or resting on 
shelves. When space became crowded, the 
cheaper exvotos were buried in pits, though 
at Rome they were simply thrown into the 
Tiber where many have been recovered dur 
ing modern building operations. Similar 
exvotos were found buried at Rome beneath 
the ancient sites of the temples of Hercules, 
Juno, Diana Nemorensis, and Minerva 
Medica.’ 

As at Epidaurus, tablets were displayed 
recounting miraculous cures. Only a few 
from Rome, of doubtful authenticity, are 
available, but in these eye disease is promi 
nent. 

In those days the oracle sand to Camus the Blind 
that he should come to the sacred altar and kneel 
m front of it, then touch uw on the left side, and 
imstantly apply hus hand to lus eyes. Having obeyed, 
he recovered Ins eyesight at once, amidst the 
applause of the assembled multitude.” 

Not everyone in the educated minority 
subscribed to this theory and practice of 
divine medicine. In the fifth century, B.c., 
the Greek physician Hippocrates'* sought 
physical causes for disease and, in discussing 
epilepsy, wrote: “It 1s thus with regard to 
the disease called Sacred: it appears to me 
to be nowise more divine nor more sacred 
than other diseases, but has a natural cause 
from which it originates lke other affee- 
tions.” 

The Roman lawyer, Cicero’® (106-43, 
B.C.) wrote: “llow can tt be reasonable for 
an mvalid to apply for relief to an im 
terpreter of dreams rather than to a physi 
can’ Can Aesculapius or Serapis, by a 
dream, best prescribe to us the way to obtain 
a cure for weak health’... Unfortunately 
the scence of medicine cannot be learnt in 
dreams.” 

“I should have to be pretty far gone,” 
said Lucian of Samosata’ im the second 
century, A.D., “before | could admit that ex 
ternal things, which have no communication 


with the internal cause of disease, are going 


ao 
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to work by means of incantations and stuff.”’ 

Yet there are good reasons for the ancient 
popularity and continued existence of heal 
ing sanctuaries. Neurotic illness may in- 
deed disappear overnight. Many diseases are 
self-limited and recovery is promoted by 
faith im supernatural assistance. Failures 
and relapses are not recorded, for the testi- 
monial tablets were undoubtedly written 


with the guidance and hung with the permis- 
sion of priests and temple attendants. The 
more remarkable cases, like that of the man 
who received an eye for his empty socket at 
Epidaurus, are products of the imagina- 
tion inspired by abysmal ignorance or a 
deliberate intention to deceive the credulous. 


1913 Spruce Street (3). 
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MINIATURE 


Then to several places to buy a hat, and books, and neckcloths, and 


several errands | did before | got home. And among others, bought me 


two new pair of spectacles of Turlington, who, it seems, is famous for 


them ; and his daughter, he being out of the way, do advise me two very 


young sights, as that will help me most, and promises me great ease from 


them, and | will try them. 


Pepys Diary, October 18, 1667. 


THE TRANSMISSION OF LIGHT* 


THROUGH THE OCULAR MEDIA OF THE RABBIT EY! 


Herpert Wiresincer, M.D., F. 


H. Scumipr, M.S., R. 


C. Tincer. M.S., R. S. Rurrixn, Duront Guerry, M.D., 
AND W. T. Ham, Pup 
Richmond, | irqumia 


INTRODUCTION 
During a study of retinal damage im 
rabbits by thermal radiation, it became neces- 
sary to know the transmission of different 
wavelengths through the optic media im 
obtain threshold values of the 
thermal dose required to produce trreversi- 


order to 


ble lesions. A review of the literature dis- 
closed surprisingly little data which could 
be used. Roggenbau and Wetthauer' re- 
ported data on cattle eyes, while Ludyvigh 
and = MeCarthy’ 
through four human eyes with normal optic 
media but with other pathologic changes. 
Kinsey*® more recently has measured the 
ultraviolet through the 
rabbit eye but unfortunately his results ex- 
tend only to 500 mp. In what follows we 


measured transmission 


transmission of 


wish to report transmission studies on nine 
freshly enucleated rabbit eyes in the wave- 
length range 380 to 1,400 my. 


APPARATUS 

igure 1 is a schematic diagram of the 
apparatus used in our studies. A standard 
Beckman DU spectrophotometer serves as 
a monochromatic light source. The photocell 
box and cell carriage are replaced by a brass 
box containing a collimating lens, a 90 cycle 
per sec. light chopper, mirror, limiting aper 
ture, and the eye mount. A 0.5-mm. diameter 
aperture placed 1.0 mm. beyond the adjusta- 
ble slit of the spectrophotometer serves as a 
pomt source of light for the collimating 


*From the Departments of Biophysies and 
Ophthalmology, Titmus Ophthalmological Research 
Laboratory, Medical College of Virginia. This 
research was supported by the UU. S. Air Force 
under contract No. AF-18(600)-1272, monitored 


by the USAF School of Aviation Medicine, Ran- 
dolph Field, Texas. 
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lens. The eye is mounted within a plastic 
box, the cornea resting downward on a cir 
cular aperture matching the curvature of 
the globe. 

A brass plate equipped with four needle 
points serves as a top plate; the needle pomts 
maintain the eye in a fixed position by con- 
tacting the sclera of the posterior pole at 
four poimts around a central hole which ts 
trephined through the globe to the vitreous. 
This method effectively immobilizes the eye 
without damage or deformation in the de- 
sired position which is determined by view- 
ing an image of the aperture on a ground 
glass placed behind the eye. 

The eye mount is fastened to a poly- 
styrene plate which can be slid out of the 
with light 
which has not been transmitted through the 
eye, 


Photocells were found to be unsuitable as 


beam to allow a comparison 


detectors because their sensitivity varies 
with the area illuminated and the angle of 
incidence or divergence. In our earlier ex- 
periments using 5-1 and S-4 vacuum photo- 
cells, we frequently obtained transmissions 
greater than 100 percent, despite our best 
efforts to keep the area of illumination and 
angle of incidence constant when the eye 
was moved in or out of the beam. 

After trying several types of detectors, 
we chose the Kodak [ktron lead sulfide cell. 
This is a photosensitive semiconductor* con- 
sisting of a deposit of lead sulfide on a 
cover slip of glass with gold electrodes de- 
posited on opposite ends. The sensitive area 
is a square, 1.0 by 1.0 em. The Ektron cell 
has a useful range from 240 to 3,000 my 
with a peak sensitivity around 2,000 mu. 
The sensitivity is independent of the area of 
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ilumimation, so long as the flux ts constant, 
and also independent of the location of the 
iuminated spot on the sensitive surface. 
The Kktron detector, in sertes with a 18 
megohm resistor, is polarized by a 9O-volt 
battery. The ac. signal appearing across the 
load resistor ts capacity coupled into a two 
stage, tuned amplifier. Sharp tunimg at 90 
cycles per second ts obtamed with parallel 
T feedback networks from plate to grid of 
each stage. The ampliter response is down 
three decibels at + three cycles per second 
off resonance, and has a voltage gain of 
approximately 65; it is linear for inputs up 
to 50 millivolts. A’ Ballantine model-300 
vacuum tube voltmeter is used to measure 


amplifier output. 


XPERIMENTAL PROCEDURE 


The eyes of mature Chinchilla gray and 
New Zealand black 
weight from 3.0 to 4.2 kg., were used, All 


rabbits, ranging in 
eyes were carefully examined and only those 
exhibiting ophthalmoscopically normal me 
dia were selected, Refractive error and cor- 


Schematic diagram of apparatus for eve transmission studies. 


neal radius were measured on all eyes but 
found to have no significance insofar as 
coefhcients were concerned. 
After intraperitoneal sodium-Nembutal an- 
esthesia (60 mg./kg. body weight) the eyes 


transmission 


were enucleated in typical fashion. 

The enucleated eye was placed immedt- 
ately in physiologic saline solution and the 
sclera painstakingly freed from conjunctival 
tissue, muscle, fat, and clotted blood. Rest- 
ing the anterior segment in saline solution, 
a hole, 5.0 mm. in diameter, was cut by 
means of a Storz trephine through the 
sclera to the vitreous at the posterior pole 
just below the optic nerve. The eye was 
mounted in the plastic cup, adjusted in post- 
tion by observing the image of the spectro- 
photometer glass 


aperture on a ground 


plate, and immobilized in the correct posi- 
tron by the needles of the top plate. Since 
post-mortem constriction invariably fixed the 
pupillary diamet*r at 3.5 to 4.0 mm., no 
difheulty was experienced in passing the 
full beam of light defined by the 3.0-mm. 
diameter limiting aperture through the eye 
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THE TRANSMISSION OF LIGHT oO) 


TABLE 1 
‘TRANSMISSION DATA FOR NINE RABBIT EVES 


Mean 
Wave- Percent Coefficient 
length Trans- Standard of Varia- 
(in mg) Mission Deviation tion 
for Nine 
Eves 
480 
4390 46.5 4.50 7 
400 61.0 4.02 5.0 
410 71.4 3.67 5.1 
420 75.4 4.01 4.0 
40 79.1 4.14 4.0 
440 82.9 2.32 
450 85.2 2.16 2.5 
460 87.9 3.06 
470 88.7 2.68 
480 90.5 2.45 
490 908 2.06 
500 92.4 1.80 1.9 
520 92.9 2.56 2.8 
540 93.5 2.15 2.3 
500 94.4 1.73 1.8 
580 93.5 ) 87 0.9 
O00 93.5 1.57 
620 94.5 9) 10 
640 1.07 
660 94.7 1.25 1.3 
6380 95.2 1.4 
700 24.6 1.63 Fr. 
720 94.4 1.24 1.3 
740 92.8 1.44 1.6 
6 1.95 2.1 
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and onto the detector. It was unnecessary 
to adopt any special precautions for mai 
taining the corneal surface in a most con 
dition since all measurements were com 
pleted before any signs of drying became 
evident. 

Transmission measurements were begun 
not later than 15 minutes after enucleation 
and completed within 45 minutes thereafter. 
For each wavelength setting, the reading of 
the voltmeter was adjusted to a suitable 
value by varying the slit width of the spee 
trophotometer ; the eye was then moved into 
the beam and the reduced reading recorded. 
This procedure was repeated every 10 my 
from 390 to 500 mp, every 20 mp for the 
interval 500 to 1,200, and every 50 my over 
the range 1,200 to 1,400. Transmission vir- 
tually ceased at 1,400 my. After careful 
examination of the cornea to make 
that the surface was most and in optimum 


condition, the 


sure 


physiologic Incasurements 


Mean 
Wave Percent Coethorent 
length rats- Standard of 
(in Dev tation 
for Nine (%)} 
ves 
780 93.2 1.15 
93.2 1.5 
R20) 94.8 1.52 1.6 
R40) 9)? 4 1.45 
91.5 1.08 
1 64 1.8 
920 RH 4 1.45 1.7 
O40 78.1 1.19 
ORD) 51.9 1 19 
1000 $7.5 6 11.0 
1020 O44 5 9 0 
1040 71.4 1.11 1 6 
1060 77.7 0 95 
79 8 1.10 1.4 
1100 76.5 1.20 1.6 
1120 70.4 1.27 1.8 
1140 $4.5 46 16 
lit 22 8 10 14.6 
1180 16.8 44 2.6 
1200 15 6 69 +4 
1250 0.9 14 
1400 181 () 1.9 
1450 2.4 0.22 9.2 


were repeated at wavelengths of 400, 500, 
600, and 700 my. These subsequent measure 
with the orimgimal to better 


ments agreed 


than five percent im all cases 


RESULTS 


Transmission data for nime enucleated 
rabbit eyes are given in Table 1 where the 
first column records the wavelength in ma, 
the second column records the mean per 
centage transmission for mine eyes at each 
third 


standard deviation. and the fourth column 


wavelength, the column gives the 
gives the coefficient of variation. It will be 
noted that the maximum coefficient of varia 
wave 
length of 1,160 mp. Through most of the 


spectrum the coefficient of variation is less 


tion observed was 14 percent at a 


than five percent. 
In Figure 2, the mean percentage trans 


mission for nine eyes 


is plotted agaist 


wavelength in my, where for purposes of 
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2 ( Wiesinger, et al.). Transmission curve for 
rabbit eyes. 


comparison we have plotted also the per- 
centage transmission through one cm. of 


distilled water and one em. of physiologic 


saline solution. While the optic media of the 
rabbit eye has a thickness greater than one 


em., it 1s obvious that the general form of 
the transmission curves are remarkably sim- 
ilar in the This recalls the ob- 
servation of Aschkinass® 


three cases. 
who im spite of a 
lack of accurate data predicted that trans. 


mission through the eye was entirely similar 
to that through water. Our results agree 
reasonably well with those reported by Kin 
sey’ over the wavelength range 380 to 500 
my. It is planned to perform these measure- 
ments on a number of human eyes as the 
opportunity arises. 


SUM MARY 


A technique to measure transmission 
through the optic media of freshly enucle- 
ated rabbit eyes which ts thought to be free 
of major sources of error is described. A 
Jeckman DU Spectrophotometer is used as 
Kodak 
IKktron cell is employed as a detector be- 
cause of its useful range of 240 to 3,000 


millumicrons and because the sensitivity 1S 


a monochromatic light source. The 


reasonably independent of area of illumina- 
tion and angle of incidence. 

rabbit 
examined by this method is presented and 


A composite curve of nine eyes 


plotted against transmission curves of one 
cm. water and one cm. saline to demonstrate 
their similarity above 500 my. 


Medical College irginia. 
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TREATMENT OF SENILE MACULAR DEGENERATION* 


By ADVANCING THE INFERIOR OBLIQUE MUSCLE 


RoNALD M. Burnsipe, M.D. 
Dallas, Texas 


Advancing the medial one half of the in- 
ferior oblique muscle msertion to the area 
of the short and long ciliary vessels of the 
eye, in an effort to establish a collateral blood 
supply to the choroid in the avascular area of 
the macula, may be of value in the treatment 
of senile macular degeneration. The highly 
vascular muscle tissue of the inferior oblique 
is two or three mm. from the macula and ts 
readily available for transplantation to the 
area of the sclera where it is perforated by 
the posterior ciliary vessels, 

A review of the literature offers little 
definitive treatment for senile degeneration 
of the macula. The use of the old and new 
vasodilators, iodides, B-complex, rutin, vita- 
min I, and the newer hypertensive drugs in 
the medical care of the patient’s general 
vascular disease offers some assistance in 
delaying the loss of macular vision. The 
transplantation of placental tissue offers 
some benefit and anticoagulants may prove 
helpful. 

The pathogenesis of macular degeneration 
is still in doubt but the consensus seems to 
be, as pointed out by Verhoeff and Gross- 
man,’ a disturbance im the choriocapillarts 
and local angiosclerosis of the choroid in the 
area of the macula. Brown® agreed with this 
opinion and felt the retimal vessels were 
secondarily involved, with the choroid the 
primary seat of the disease. Hartridge’® 
showed histologically and subjectively that 
the macula does not have retinal vessels and 
is thus supplied primarily from the choroid. 
Sun* reported a patient with disciform de- 
generation in one eye, and circinate retinop- 

* From the Departments of Anatomy, Pathology, 
Ophthalmology, and Medical Arts of the South- 
western Medical School of the University of 
Texas, the Department of Pathology, Baylor Um- 


versity Hospital, and the Dallas Medical and Sur- 
gical 
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athy in the opposite eye, illustrating dis- 
eases of the separate vascular systems of 
the eye. 

Gifford’ suggested sectioning the oblique 
muscles for whatever influence this might 
have in aiding the vortex veins to improve 
the macular circulation. and 
Pischel believe that many of the favorable 


(;rossman 


results in detachment surgery may be due to 
improved circulation to the eye brought 
about by the surgery establishing new vessels 
from the retrobulbar space. Macular vision 
is impaired if the retina has been detached 
for over one month, showing the importance 
of the choroidal supply to the macula. 

It has been observed during the past three 
years that eight cases operated in the pos- 
terior segment of the eye for detachment of 
the retina, intraocular foreign bodies, Von 
Hippel’s disease, and for transillumination 
for possible tumors, showed definite im- 
provement in their lesions due to senile 
macular degeneration. Careful review of the 
vision and reports of macular disturbances 
preoperatively and postoperatively in pa- 
tients with surgery of the posterior segment 
of the eye may prove valuable, It seems that 
more active treatment of macular degenera- 
tive diseases can be achieved by surgical 
means, 

It was felt that this matter was worth in- 
vestigating and experimental work was done 
on Rhesus monkeys. The surgery was done 
under Nembutal with 
reasonable asepsis, and. a single dose of 
penicillin was given postoperatively to pre- 
vent infection. Rhesus, monkeys | and 2 were 
operated on April 3,1955, with the following 
procedures : 

().D., Monkey 1. The lateral rectus tendon 
was cut between sutures and the sutures used 
for traction. The medial one half of the right 


deep anesthesia 
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1 (Burnside), O.1),, Monkey 1. Somple ad- 
vancement. Posterior segment of the eye, showing 
numerous capillary type blood vessels with moder- 
ate fibroblastic infiltration. 


inferior oblique muscle was advanced two to 
three mm. over the macula and sutured with 
6-0 mild chromic suture. 

(.S., Monkey |. The same procedure 
with the exception that four superficial 
cautery applications were made to the 
sclera. 

().1)., Monkey 2. The inferior oblique was 
advanced as described over a single radial 
two mm. incision through the sclera. 

.S., Monkey 2. The same procedure as 
for OD. was carried out except that an 
effort was made to place the muscle tmtra- 


sclerally beneath the choroid but with a tear 


Fig. 2 ( Burnside), O.S., Monkey 1. Advancement 
with cauterization. The iwhiltration of blood vessels 
in the area of the cauterization beneath the ad- 
vanced muscle presents a larger size ratio in the 
blood vessels. There are small areas of necrosis 
of the superficial sclera and disorganization of the 
retinal cells in the macular area. 
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Fig. 3 (Burnside). O.D., Monkey 2. Advancement 
with posterior sclerotomy. The blood vessel pat- 
tern is similar to that seen in the eye of Monkey | 
but with a few pigment cells in the extrascleral 
adhesions. The choroidal vessels are engorged and 
the entire layer is thickened. 


in choroid and with a moderate loss of 
vitreous. 

Monkey | and Monkey 2 had no ocular 
complications and did well postoperatively. 
Monkey 2 developed pneumonia on the 65th 
postoperative day and was killed. Monkey | 
was killed on the 84th postoperative day. 

Monkey 3 was operated, left eye only, 
on July 12, 1955, with a transplant of the 
left inferior oblique over the macula; while 
under deep anesthesia with the pupils widely 
dilated, the macular areas of both eyes were 


Fig. 4 (Burnside). O.S., Monkey 2. /ntraocular 
implant. There is extensive granulation type of 
tissue about the area of the imtraocular transplant, 
with marked migration of the pigmented choroidal 
cells into the muscle fibers and granulation tissue. 


“. 
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exposed to direct sunhght for four minutes. 
This animal was killed on the 6Oth post- 
operative day. 


PATHOLOGIC REPORT 


The clinical pathologic report on the six 
eyes follows: 

©.D., Monkey 1, showed a normal fundus 
picture with no macular lesion pre- or post 
operatively. Grossly the eye was normal ex- 
cept for dense adhesions on the sclera in the 
areas of the macula and lateral rectus, most 
marked in the macular area. Microscopically, 
the posterior segment of the eye showed 
numerous capillary vessels with moderate 
fibroblastic infiltrations. 

.S., Monkey 1. The fundus was normal 
preoperatively but postoperatively showed 
loss of normal reflex and color of the macu- 
la, with early pigmentary disturbances. 
Grossly, the posterior pole of the eye pre- 
sented a very large area of adhesions. Micro- 
scopically, the blood vessels showed a larger 
size ratio. There were small areas of necrosis 
in the superficial sclera with some round-cell 
infiltration and disorganization of the retinal 
cells in the macula. 

().D., Monkey 2, presented a normal 
fundus pre- and postoperatively. Micro- 
the pattern was 


scopically, blood-vessel 


similar to the eye of Monkey | with the 


Fig. 5 (Burnside). O.D., Monkey 3. Sunburn 
without muscle advancement. The eye was char- 
acterized by increased thickness of the choroid, 
round-cell infiltration into the choroid, and dis- 
turbance of the retinal pattern. 


“Ne 


2 


Fig. 6 (Burnside). Monkey 3. Sunburn 
with advancement. The posterior granulation is 
most marked in the macular area, with a sur 
prisingly small amount of disturbance of the retima 
and choroid in view of the severe burn inflicted. 


added feature of a few pigment cells im the 
extrascleral adhesions. The choroidal vessels 
were very engorged and the choroid layer 
was thickened. 

©.S., Monkey 2. The fundus was normal 
preoperatively but postoperatively presented 
a small flat detachment below the macula with 
a large choroidal tear immediately lateral to 
the macula. Grossly, the eye seemed smaller 
than O.D., 2, with very dense adhesion 
masses posteriorly. Microscopically, the eye 
presented extensive granulation of tissue 
about the area of sclera transplant, with 
marked migration of the pigmented chorordal 
cells into the muscle fibers and the granula- 
tion tissue. 

().D., Monkey 3. The fundus was normal 
preoperatively; postoperatively, it had a 
dense white area of the entire central retinal 
area immediately. At the end of the 60th 
postoperative day, the macular area was a 
dirty gray color, extending centrally over an 
area to include the disc. Histologically, the 
cye showed thickness of the 
choroid, round-ce!}l infiltration of the chorotd, 
and disturbance of the retinal pattern. 

O.S., Monkey 3. The fundus was normal 
preoperatively. Postoperatively, it showed 
slight pallor immediately after exposure to 
the sun. At the 60th postoperative day it had 
a normal appearing fundus. Microscopically, 
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the eye presented a normal retina and 
choroid, which was surprising in view of the 
severe burn inflicted; however, there was 
posterior granulation similar to that shown 
by a simple transplant of the inferior oblique 
muscle without burn. 


SUMMARY 


The advancement of the inferior oblique 
muscle over the macula in the region of the 
short ciliary arteries may establish a long- 
lasting collateral blood supply when a physio- 
logic need is present. The patient with ad- 
vanced arteriosclerosis should, if possible, 
have a posterior sclerotomy beneath the 
transplant for collateral circulation to the 
choroidal vessels plus anastomosis to the 
Short ciliary arteries. The use of mild 
chromic sutures seems in itself to augment 
the number of vessels established in the site. 

No untoward cosmetic defects, such as 
squint or ptosis, were noted in any of the 
eyes following surgery. The animal used in 
an effort to produce actual advanced macular 


BURNSIDE 


degeneration by direct sunlight surprisingly 
did not show the expected reaction immedi- 
ately after operation or after the two-month 
interval. Possibly the marked hyperemia pro- 
duced by the operative procedure rapidly 
dissipated the heat and prevented extension 
of the damage to the retina. Could this help 
to minimize macular burns from atomic 
radiation? The anastomosis was most 
marked following infrared burns of the 
macular area, as would be expected on the 
basis of physiologic need. 


CONCLUSION 


Advancement of inferior oblique muscle 
with or without posterior sclerotomy may 
be a means of establishing collateral circu- 
lation to the choroid beneath the macula in 
presenile and senile degeneration. This is a 
relatively simple procedure without serious 
complications to the eye. Possibly, it should 
be done first on the poorer eye in individuals 
with less than 20/50 vision. 

1105 Live Oak (1). 
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NOTES, CASES, 


GLAUCOMA DEVELOPING IN 
A MORIBUND PATIENT* 


Fart MAXwe Bric. Gen. (MC), USAF 
San Bernadina, California 


A patient was seen with primary broncho- 
genic carcinoma, with metastasis to the re- 
gional lymph nodes, liver, right kidney, both 
adrenals, brain, right sixth rib, and left 
choroid and ciliary body. A short time before 
death from generalized carcinomatosis, she 
developed a glaucoma in the right eye. After 
death, the eyes were obtained for examina- 
tion. The findings in the eye with metastatic 
lesions were previously reported.’ The case 
report in brief, as pertains to the glaucoma- 
tous eye, is as follows: 


CASE REPORT 

The patient, a 59-year-old woman, was 
seen with the complaint of a partial loss of 
the left temporal field of vision for four or 
five weeks, Her history revealed the oceur- 
rence of mild pain and lacrimation in that 
eye for a corresponding period of time. A 
chronic progressive cough had been present 
for 18 months, with occasional blood- 
streaked sputum. Bronchoscopy and exam- 
ination of a coughed-up specimen had re- 
vealed the presence of a nonmalignant ade- 
noma of the left upper bronchus. On the ap- 
pearance of a solid-appearing detachment 
of the retina in the left eye and the history, 
a diagnosis was made of metastatic carei- 
noma of the choroid. Other metastases were 
suspected and proved to be present on au- 
topsy three months later. 

After two months’ hospitalization, the 
patient complained of loss of vision in her 
uninvolved eye. On examination, the cor- 
nea was steamy and the eye was found to 
have a tension of 80 mm. Hg. ( Schigtz). 
Treatment was instituted with one percent 


— — 


*From the Medical Department, United States 
Air Force. 
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INSTRUMENTS 


pilocarpine, and in four days the tension 
had receded to 44 mm. Hg. The examina- 
tion of the fundus was negative. Two-per- 
cent pilocarpine three times a day lowered 
the tension to 30 mm. Hg in five more 
days. The anterior chamber appeared to be 
normal in depth, and the patient was symp- 
tomatically cured insofar as this eye was 
concerned, She died one month and 12 days 
after the first symptoms of glaucoma. 

During the three-month period of hos- 
pitalization, the patient was treated symp- 
tomatically. She was able to retain only 
small amounts of food or fluids, and was 
given five-percent dextrose solution imtra 
venously, receiving up to two liters darly. 
Her general condition gradually became 
worse. Occasionally during hospitalization, 
she could retain some fluids by mouth. In 
these instances, her glucose administration 
was decreased according to the amount re- 
tained. 

The eye was obtained at necropsy and 
examined by Dr. Michael J. Hogan of the 
Proctor Laboratories, University of Cal- 
fornia. The abstracted pathologic report is 
given with his permission. 


PATHOLOGIC REPORT 


Gross examination. The right eye meas- 
ured 24 by 24 by 25 mm. It appeared nor- 
mal. 

Microscopic examination. The circum- 
corneal tissue, cornea, limbus, and sclera 
were normal. The temporal angle of the 
anterior chamber showed a very narrow 
synechia (fig. 1). The nasal angle was en- 
tirely open (fig. 2). The chamber had a 
normal depth. The iris stroma showed a 
moderate amount of chronic inflammation. 
There was moderate hyalinization of the 
cihary processes. The stroma and muscularis 
of the ciliary body appeared normal. The 
choroid, retina, vitreous, and lens showed 
no abnormal findings. 


WG NOTES, CASES, INSTRUMENTS 


Fig. 1 ( Maxwell). Showing peripheral 
anterior synechia. 


The optic dise showed normal vessels with 
no cupping. 

Diagnosis. Synechia, peripheral anterior, 
iris, partial. 


(OMMENT 


The glaucoma developing in the right eye 
of the patient was difficult to explain. It 
was of the simple (open-angle) type and oc- 
curred in a patient who was being treated 
with large amounts of intravenous fluid, The 
fundus had been examined carefully at least 
three times a week for over a month prior 
to the attack, since a search was being made 


Fig. 2 ( Maxwell). Showing open angle 
opposite Figure 1. 


for metastasis. The lens gave no evidence 
of swelling and apparently could not have 
pushed the iris forward closing the angle. 
Although Duke-k-lder*® believes the difference 
in osmotic pressure between the blood and 
aqueous humor to be of limited clinical sig- 
nificance, perhaps this was a factor in this 
case. The trabecular spaces were open, the 
angle was wide, the tension was high for 
only a short period of time, and yet, inter- 
estingly enough, one peripheral anterior 
synechia was formed. 


Norton Aw Force Base. 
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THE MICROSCOPE 
IN OCULAR SURGERY 


Jose Barraguer, M.D. 


Bogota, Colomina 


Today, many of the ordinary maneuvers 
in ocular surgery need the use of a magnify- 
ing lens. In some cases, a great magnifying 
power is required. The corneal microscope 


may be used for minute and delicate pro- 


cedures, such as the extraction of corneal 
foreign bodies, sutures points, and so forth. 
However, the use of the corneal microscope 
and slitlamp is limited because with these 
instruments the patient must be in a sitting 
position which is satisfactory for examina- 
tion but not for intraocular surgery. 

The Littmann-Zeiss surgical microscope 
permits use of high-power magnification— 
With-the patient in a horizontal position. It 
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Fig. 1 (Barraquer). The Littmann surgical 
microscope with pedal focus control and the 
slitlamp on a special arm which permits adjust- 
ment to any position. 


is particularly useful in extracting foreign 
bodies from the cornea and anterior cham- 
ber, for the rupture of the synechias, for the 
extraction of capsular debris, in dissecting 
the cornea in lamellar keratoplasty, in ex- 
traction of corneal and corneoscleral sutures, 
in estimating the depth of an incision, in 
determining the position of the hyaloid in 
aphakic eyes in which it is necessary to do a 
paracentesis of the anterior chamber, and 
sO on. 

Use of this instrument also permits visual- 
and those foreign 
bodies which constantly invade the operative 
held, such as cotton fibers and taleum 
powder—particles invisible to the naked eye 
that may enter the operative wound, and 
cause postoperative complications. 

The surgical microscope, as it is con- 
structed, presents no difficulty in exploratory 
procedures or for simple operations which 


ization elimination of 
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can be done with one hand while the other 
hand adjusts the microscope to maintain 
correct focus and centering. However, in 
more complicated operations, difficulties 
arise ; magnification is hard to adjust; there 
is false projection of the image; it ts difficult 
to maintain the operative field in correct 
focus, 

The difficulties arising from magnification 
or false projection are controlled with prac- 
tice only. False projection ts less of a prob- 
lem when the objective ts inclined so that the 
operative held seen through the microscope 
is the same as that observed on looking down 
without the microscope. 

Displacement of the operative held can be 
avoided by good general akinesia; in special 
cases, the surgeon can make corrections by 
moving the patient's head, or an assistant can 
adjust the microscope as the surgeon directs, 
or the operative held can be centered by 
means of the light source of the instrument. 

Focus changes should be made by the sur- 
geon. The problem of doing this while work- 
ing with both hands has been solved by con- 
struction of a foot control which adjusts the 
focus instantly on pressure with the right 
foot. By this pedal attachment it 1s possible 
to maintain the correct focus for each succes- 
sive operative step. With this attachment, the 
observation field of the microscope does not 
change when it is in a vertical position but 
does change in an inclined position; how- 
ever, displacement of the image im ocular 
surgery is not important, if one keeps in 
mind that focussing displacements almost 
never reach five mm. 

The axial illumination which the micro 
scope provides ts excellent for eyes without 
photophobia or for well-anesthetized eyes ; 
but for sensitive eyes, and especially for ex- 
traction of sutures, | have found a way to 
lower the intensity of the light. 

Use of the slitlamp permits observation 
of the optical section. When the slit is com- 
pletely open, lateral illumination, which has 
great advantage in some ocular interventions, 
is provided, for example, in anterior segment 
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surgery, the visibility is better with lateral 
than 

The slitlamp (Zeiss standard model) has 
been firmly attached to the microscope by 
means of a special arm which permits ad- 
justment in any position. To the optical 


with axial illumination. 


system | have added a 10-diopter concave 
lens for focussing at a distance of 15 cm. 
The focus of the slitlamp and microscope 
can be adjusted to the same plane before the 
operation, During the operation, the lamp 
and microscope will focus on the same plane 
and this plane can be controlled with the 
pedal attachment. 

Adapting the slitlamp to the surgical 
iInicroscope gave excellent results in lamellar 
keratoplasties because it was possible to 
visualize the thickness of the receiving bed. 
It is also useful in extraction of foreign bod- 
ies situated in the deeper layers of the cornea 
and for biomicroscopic observation of the 
segment, fundus, 
chamber angle in anesthetized children. 

Apartado Aered 11056 
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TUBE FOR 
CORNEAL BATHS* 


(), A. Capriorri, M.D. 
Souderton, Pennsylvania 


Although there are many tubes for corneal 
baths, most of them are designed principally 
for iontophoresis, The tube herein deseribed 
was designed primarily for corneal baths. 
It is so constructed that it can be used even 
when the patient is in a sitting position. 

The scleral ring measures 24 by 26 mm. 
and is cupped 10 mm, to clear the cornea. 
This makes a snug fit so that when used in 
the sitting position there is little, if any, 
leakage. The tube measures about 55 by 10 
mm. and has a capacity of about six em. of 
fluid. The opening of the tube ts at the upper 
surface. 


* This tube is manufactured by the R. O. Gulden 
Company, Philadelphia 20, Pennsylvania. 


Fig. 1 (Capriotti), Tube for corneal baths. 


Fig. 2 (Capriotti). The tube in use with the patient 
im a Sitting position. 


A sling of scotch tape fastened to the 
forehead can be used if the distal end drops 
while the patient is in a sitting position. 

This device is simple to manage, thus 
making the corneal bath a feasible office pro- 
cedure, 

404 East Broad Street. 
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INCREASING IMAGE 
MAGNIFICATION*® 


IN RETINAL PHOTOGRAPHY 


Jack H. Prince, F.R.M.S. (ENG) 
Columbus, Ohio 


By increasing the camera tube length of 
the Zeiss-Nordensen retinal camera and us 
ing the auxiliary lenses incorporated in the 
instrument, a much larger picture of a small 
lesion can be obtained. In fact the optic nerve 
can be made to cover most of a 35-mm. frame 
without noticeable reduction im resolution. 

The tube immediately in front of the 
camera body and behind the light deflection 
prism is detachable. If this ts replaced with 
a tube six inches longer and the —0O.75D. 
auxiliary lens is turned into position, an m 
crease in magnification of 2 is obtained. 
If the tube length is increased to eight inches 
and the ~—1.5D lens is used, then the magnifi 
cation 1s even greater. The entrance pupil 
is changed by this procedure but it does not 
affect the picture unduly. The field stop ts 
provided by the camera frame. 

The mathematically ideal lengths of tube 
are probably a little longer than quoted here, 


*From the Department of Ophthalmology, The 
Ohio State University 


but the focusing adjustment has sufficient 
latitude to compensate for the difference. 


A TIMING UNIT FOR 
TONOGRAPHY* 


S. Asxovirz, M.D. 
Philadelphia, Pennsylvama 


With the imecreasing interest in aqueous 
outtlow determinations' during the past few 
years, efforts have been made to simplify 
clinical tonography so that the procedure 
may be readily applhed by any ophthalmolo 
gist. The present paper deseribes a small 
timing unit designed toward this end. 

For all practical purposes, it suffices in 
general for an assistant to write down the 
tonometric readings every 15 seconds* 
throughout the four- or five-minute total im 
terval, thus eliminating the need for any 
expensive auxihary recording equipment.” 
However, to note the tonometer values at 
regular intervals soon becomes monotonous 
for both tonographer and assistant, and it 1s 
easy to miss one or more readings, even with 


* From the Ophthalmology Research Laboratory 
(Dr H Leopold, director ), Albert hinstem 
Medical ¢ enter, Northern Division This work was 
supported by a grant trom the Weimstock Fund 


EXTRA TUBE 
LENGTH 
AUXILIARY FILM FILM 
LENS 


hig. (Prince). Diagram showing the simple alteration in the effective focal length of 


the camera objective to produce a larger image 


90 


big 


(Askovitz), 


A timing unit for tonograpliy 


a watch or stop- watch at hand. 

lt was therefore considered advisable to 
have a simple timer to serve as reminder. 
Most commercially available signal timers re- 
quire resetting at the end of each interval and 
are therefore not too convenient, A simple ar- 
rangement designed specifically as an aid in 
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manual tonographic recording is shown in 
Figure 1. 

The basic mechanism consists of a pre- 
cision timing motor which rotates a notched 
cam once each 15 seconds, providing a long 
cycle of 14 seconds alternating with a short 
cycle of one second. The cam acuates a 
microswitch which turns on a jewelled pilot 
light during the “long’’ period and a small 
buzzer for the “short” period. 

The volume control permits adjusting the 
loudness of the buzzer or shutting it off 
altogether and leaving only the pilot light 
as timer. If desired, the whole assembly 
could be incorporated on the control panel of 
the voltage stabilizer and ground-testing 
unit* recommended for use with the elec- 
tronic tonometer. 

Other applications for this timing unit 
include its use as a fixation light for young 
children ; the bulb’s flashing off and on pro- 
vides added stimulus for the child to keep his 
attention in the direction of the light. It may 
also be used as a reminder and timer for 
the repeated instillation of eyedrops, and 
so forth. 

York and Tabor Road (41). 
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HORNER'S SYNDROME* 
FOLLOWING PHRENIC CRUSH 


B. M. Cuatrerser, F.R.C.S. ) 
Calcutta, India 


Horner's syndrome, originally referred to 
by Claude Bernard’ in 1852, but described 
by Horner’ in 1869, develops as a result of 
paretic lesions of the cervical sympathetic 


*From the Eye Department, Medical College, 
Calcutta. Presented before the Ophthalmological 


Society of Bengal on May 29, 1954. 


connections for the eye. Any destructive le- 
sion——traumatic, inflammatory, neoplastic, or 
degenerative—in the long sympathetic path- 
way from the hypothalamus down to the 
upper thoracic cord and thence to the eye, 
may lead to the development of this syn- 
like 
laceration of the sympathetic fibers during 
tonsillectomy (Hammer*) and extension of 
suppurative otitis media to involve the in- 
ternal carotid sympathetic plexus ( Metzner 
and Wolffiin®) have been reported. 

The following is the report of an unusual 


drome. Even several odd conditions 


TOMOGRAPHY TIMER 
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TABLE 1 


Neurone Ill 
(Postganglionic) 


Cocaine 
Adrenalin 


+ Dilatation. 
— No action. 


case of Horner's syndrome developing after 
a phrenic crush in a patient suffering from 
pulmonary tuberculosis. 


CASE REPORT 


S. D. C., a man, aged 24 years, with an 
established case of pulmonary tuberculosis 
and undergoing treatment at the chest climte 
of the Medical College Hospitals, Calcutta, 
complained that about a month ago, on the 
day following an operation for phremic crush 
on the right side, his right upper eyelid was 
drooping. 

Eye examination. Right eye. There was 
partial ptosis with narrowing of the palpe- 
bral fissure. The action of the levator was 
unimpaired. There was slight apparent en- 


GANG 


mn 
or 


MERWE 
Lome Ch 


Pam 
osc 


Cue 


Fig. 1 (Chatterjee). Cervical sympathetic with 
pupillary connection. (After Duke-Elder.) 


+++ 


EFFECT OF DRUGS ON PUPIL IN LESIONS OF DIFFERENT SYMPATHETIC NEURONES 


Neurone | 
(Central) 


Neurone Il 
(Preganglionic) 


ophthalmos. The movements of the eyeball 
were normal. There was no vasodilatation 
of the conjunctival vessels. Cornea and other 
ocular media were clear. The pupil was 
definitely smaller in size than that of the 
other side, the ratio being 2.5 mm. :4.0 mm. 
but the reactions of the pupil to convergence, 
light 
There was no depigmentation of the iris. 
The fundus picture and the intraocular pres- 
sure were normal. The vision was 6/6. 

Left eye. Vision was 6/6 and there was no 
other abnormality. 

On the instillation of cocaine hydrochlo- 
ride (four percent) in each eye four times 


accommodation, and were normal, 


every 10 minutes, there was no action on the 
right pupil, but the left pupil dilated to the 
size of about 9.0 mm. A solution of adrenalin 
chloride (1:1,000) when dropped in each 
three for three times, 
had very little effect on either pupil, even 


eye, every minutes 
after a period of 45 minutes. 

A skiagram of the chest showed tuber- 
culous infiltrative lesions toward the base of 
the right lung. Other general and neurologic 
examination did not reveal any other patho- 
logic abnormality except an operation sear 
on the posterior border of the lower part of 
the right sternomastoinl. The condition was 
diagnosed as Horner's syndrome. 


DISCUSSION 


As shown in Figure 1, the long pathway 
of the cervical sympathetic system for the 
eye consists of three neurones. The first 
neurone extends from the sympathetic center 
in the hypothalamus to the ciliospinal center 
of Budge in the anterolateral tracts of the 
spinal cord at the level of the seventh and 
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eighth cervical and first thoracic segment. 
The second neurone leaves the cord by the 
anterior spinal roots mainly of T1, of T3 and 
sometimes of C8 also, passes through the in- 
ferior and middle cervical ganghon of the 
sympathetic, and extends up to the superior 
cervical ganglion along the cervical sympa 
thetic chain. The third neurone originates 
from the superior cervical ganglion, enters 
the skull with the carotid plexus, passes 
through the cavernous plexus, and ultimately 
supphes the involuntary muscles of the eye 
lid and the dilator pupillae. 

Localization of a lesion to any one of these 
neurones can be done according to the 
pharmacodynamic tests advanced by Foerster 
and Gagel’ in 1932, as shown in Table 1. 
These tests showed that the affected pupil 
had no reaction either to cocaine or to 
epinephrine and so, according to Table 1, 
the lesion was located in the second neurone 
of the sympathetic. In the absence of any 
other obvious cause, it was concluded that 
the surgical interference necessary for the 
phreme crush could somehow be responsible 
for such a lesion. 

The phreme nerve in the neck ts usually 
approached from the posterior triangle along 
the posterior border of the lower part of the 
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sternomastoid muscle. The nerve les on the 
the 


muscle, Whereas the sympathetic chain hes im 


anterior surface of scalenus anterior 
a much deeper plane behind the carotid 
sheath, Possible explanations for the imjury 
to the sympathetic are probably : 

a.” At the root of the neck each phrenic 
from the 
sympathetic and an attempt to pull out the 


nerve is joined by a_ filament 


phrenic nerve may drag on the sympathetic 
cham. 

b.° The middle cervical ganglion of the 
sympathetic is connected to the inferior 
cervical ganglion by two or more cords, one 
of which forms a loop around the sub- 
clavian artery which ts 
intimately related to the cervical pleura. The 


the ansa subclavia 


phrenic nerve is also related to the cervical 
pleura at the thoracic inlet. Adhesion be- 
tween these structures would cause injury 
to one set of nerve fibers on traction on the 
other set. 


53 Chittaranjan Avenue (12). 
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CICATRICIAL ECTROPION* 


PLASTK 
BILATERAL. 


REPAIR 
CASI 


REPORT O1 
Or <A 
V. Barrerr, M.D. 


levanston, Illimois 


The treatment of mild cicatricial ectropion 


is familiar to all ophthalmologists. This 


(sray's Anatomy 


Textbook of Ophthalmology. Londom, Henry Kimpton, 1949, y. 4, pp. 3736, 3741, 


Vsychiat., 138-1, 1932. (From Ref. 1.) 
Augenh,, 90-79-80, 1933. (From Ref. 4.) 


Lomion, Longmans, Green, & Co, 1949, pp. 1120, 


Arch. ophth., 89 308-322, 1955. (From Ref. 4.) 


condition may follow severe burns, lacera- 
tions, uleers, gangrene, and other conditions. 

This the 
type in my experience and nothing similar 
to it has been found tn the literature. As such 
it is worthy of report. 


case 1s most advanced of. its 


* Presented before the Chicago Ophthalmological 
Society, December, 1953 
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( ASE REPORT 


Mrs. G. R., a 48-year-old white woman, 
was first admitted to Evanston Hospital on 
January 26, 1953, with the chief complamt 
of recurrent, progressively enlarging lestons 
of eight years’ duration involving the entire 
face, ears, and neck. At the time of onset 
she first noticed a discolored, crusted, itchy 
lesion on the forehead. This lesion persisted 
and progressed with healing and extension 
during the succeeding eight years, with much 
scarring over the entire face. Gradually each 
lower lid began to be pulled down and away 
from its normal position until finally the only 
traces of the lower lids were a few scattered 
lashes on the malar eminences. Above this, 
and over a broad expanse, the red glistening 
surfaces of the conjunctival membranes were 
seen. At no time was there any pain; only 
moderate itching. 

Physical 


normal. 


examination was essentially 

The globes were unremarkable except for 
some coalescent opacities over the inferior 
Above this the 
corneas were clear and glistening. Visual 


one third of each cornea. 


acuity of the right eye was 20/25; left eye, 
20/25 —2, without correction. 

(On the face and neck there was mutilating 
scarring with ulcerations and crusts; and 
soft nodules were seen within the scarred 
area and at the borders of the advancing 
lesions. The patient also had a deep uleera 
tion about three inches in diameter with a 
scalloped border just below the right knee. 


le fe re 


Fig. | (Barrett) operation 


After operation. 


2 (Barrett) 


This was typical, clinically, of a syphilitie 
gumma. 

Serologic tests for lues were positive with 
a quantitative Kahn of 512 units. However, 
the symmetry of the facial lesions within 
the sear and the “apple-jelly” like nodules im 
the lesion suggested a diagnosts of lupus 
vulgaris. Thus, in spite of the knowledge of 
a positive Kahn, a biopsy of the facial lesion 
was taken and reported as lupus vulgaris 
because of the marked tuberculoid structure 
of the histologic section, The absence of typ! 
cal tubercules and also the absence of necro 
sis in the tuberculoid units ruled out lupus 
vulgaris as a positive diagnosis. A syphilo 
derm may have a tuberculoid pattern such 
as Was seen in the sections on this case, but 
typical “‘coat-sleeve” infiltration and thicken 
ing of endothelial cells were nowhere to be 
found. Thus, a definite etiologic diagnosis 
could not be made. On the basis of response 
to penicillin therapy and the markedly high 
quantitative Kahn, lues appears most likely 
to be the causative factor. 

Tuberculin tests and spinal-fluid examina 


tion were negative 


TREATMENT’ 


The patient was given 12,000,000 units 
of within 12 days, and all lesions 
healed within a month. She was also given 
an additional 1,000,000 units of penicillin 
daily for five days pror to admission for 
surgery. 

On July 1, 1953, under general anesthesia, 
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surgery was performed. A circumlinear in- 
cision was made four mm. below the lower 
border of the right lower lid. This area was 
thoroughly undermined and as much scar 
tissue as possible was tediously excised, thus 
freeing the lower lid and allowing it to come 
up easily into normal position, 

When the recipient site was prepared, a 
full-thickness skin graft was cut free-hand 
from the inner aspect of the right upper arm 
in accordance with a pattern previously de- 
termined. All possible fat was removed from 
the graft, which was then laid in position 
and secured by several interrupted 6-0 black- 
silk sutures. Intermarginal lid sutures were 
put in medially and temporally, using 4-0 
black silk. A heavy pressure dressing was 
then applied over the eye, and the patient 
was returned to her room, 

Postoperative care consisted of early 
intramuscular 
Dierysticin for 10 days. The dressing was 
removed 14 days postoperatively, and a 
complete “take” of the graft was noted, A 
few sutures a day were then removed until 


moderate ambulation and 


all were out at the time of discharge. 

It was my plan to leave in the intermargi- 
nal adhesions for six months but, im four 
weeks, the lids began to separate and, in 
spite of three more attempts, the lids could 
not be made to hold together long enough to 
do any good. 

Healing thereafter was uneventful and, 
with the exception of a moderate cicatricial 
ectropion on the temporal aspect of the 
right upper lid, and a thickness and redness 
of the right lower lid, the result was quite 
satisfactory. 

On February 9, 1954, the same procedure 
was performed on the left eye, using skin 
from the left arm as already described. The 
same postoperative course was followed ex- 
cept that the pressure dressing was changed 
after only one week. This time only the 
medial intermarginal sutures tore out pre- 
maturely, the lateral tarsorrhaphy remain- 
ing imtact for six months, when the lids were 


surgically separated, 
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SUMMARY 


| have presented the case of a patient 
whose cicatrizing facial lesion was neglected 
until it had reached an almost incapacitating 
stage. Absolute diagnosis could not be made 
but, on the basis of clinical experience, 
syphiloderm seems the most likely. The ease 
with which the grafts healed in so doubtful 
a site should encourage all who are faced 
with the problem of plastic surgery about 
the eye, and illustrate to the ophthalmic 
surgeon that he is capable of this work. 

636 Church Street. 


LEIOMYOIDOMA OF THE IRIS 


REPORT OF A CASE 


Oapen D. Pinkerton, M.D. 


Honolulu, Hawau 


Tumors involving the dilator myoid of the 
iris and those of the sphincter are relatively 
rare. Eerdbrink and Harbert,’ in reporting a 
leiomyoma of the iris, have reviewed the 
literature, and reference to their excellent 
article is recommended. 


REPORT OF A CASE 


A white woman, D. E., aged 31 years, 
4 nurse, was examined on April, 1954, with 
a history of her left eye being recently 
bloodshot, and a constant sensation of pres- 
sure in the eye. 

ixternal examination was negative except 
for slight circumcorneal injection of the 
left eye and an easily visible fleshy mass in 
the iris periphery, at the 7-o'clock position, 
approximately 2.5 mm. in size. Her vision 
was 20/20 in each eye with a minus glass. 
The pupils were equal but the left had a 
suggestion of flattening in the same meridian 
as the tumor mass. Reactions to light and 
accommodation were normal, 

cular tension ( Schigtz-electronic) was 
normal. Slitlamp examination revealed that 
the fleshy mass had an umbrellalike ar 
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rangement of blood vessels which were ma- 
ture In appearance. 

The mass indented the iris posteriorly and 
appeared to extend into or possibly arise 
from the angle. This was confirmed gonio- 
scopically. The trabecular structure of the 
angle was visible on either side of the mass 
only. There was a slight suggestion of 
scattered pigmentation in the growth. 

Under mydriasis the iris dilated equally 
throughout its circumference. The anterior 
chamber and anterior lens surface were free 
of cells or pigment debris. fundus examina- 
tion was normal. 

The history revealed that the patient had 
noted this growth for at least two or three 
years, and that she had been questioned 
about it by another oculist at that time. She 
vaguely felt that it had become more no 
ticeable over the past several months. Two 
years previously she had several pigmented 
moles removed from her back and left 
axilla. She stated that her doctor had ex- 
amined these sections and they were be 
nign. Her history was otherwise noncon- 
tributory. She had recently had a complete 
physical examination which had included the 
routine laboratory studies—chest, X-ray, 
breast, and pelvic examination. 


Fig. 1 (Pinkerton). Leiomyoidoma of the iris. 
Preoperative. Tumor in iris periphery at the 7-30. 
o'clock position. 
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Fig. 2 (Pinkerton). Leiomyonloma of the iris 
Vostoperative 


Between April, 1954, and August, 1954, 
she was examined by several consultants 
among whom were Dr. Merrill Rech of 
Portland, Oregon, Dr. Samuel Meyer of 
Chicago, and Dr. Brittain Payne of New 
York City. All felt that careful and con- 
tinued observation was necessary and that, 
if signs of growth should occur, excisional 
lnopsy should be done. 

In November, 1954, it appeared that the 
iris flattening——or deformity—-had increased 
(fig. 1) and that the mass had increased im 
size. On November 4, 1954. under local 
anesthesia, a scratch incision was made 1,5 
mm. behind the limbus at the 7-o'clock 
position. The tumor mass presented itself 
through the wound after massaging the ad- 
jacent sclera gently. It was grasped firmly 
by toothed iris forceps, pulled forward, and 
excised, apparently im its entirety, with two 
snips of the iris scissors, The postoperative 
appearance is shown in Figure 2. 

Postoperative gomioscopy showed a clean 
and complete root iridectomy with the lens 
margin and cihary processes clearly visible. 
No tumor mass was evident. 

Biopsy studies by Dr. Merrill Rech of 
Portland, Oregon, and Dr. Harold Civin 
of Queen's Hospital, Honolulu, were re 
ported as follows: 


nd 
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Fig. 3 (Pinkerton). Lewmyodoma of the iis, 


showing spindle cells with oval nucla. Some cells 


show a terminal hlament or process 


“Histologic study of this specimen shows 
it to be composed almost completely of 
spindle-shaped cells with oval nuclei, some 
varying in thickness, with granular chroma 
tm. There are some cells which do not have 
the characteristic oval nucleus. Many of 
the spindle-shaped cells demonstrate a fibrous 
process (fig. 3). They are either visible on 
one or both ends of the cells. Throughout 
the tumor there are groups of cells which 
appear to be surrounded by a fencelike lam 
ina of spindle-shaped cells (tg. 4). There 


is a small amount of pigment scattered 


throughout. the tumor.” 


DISCUSSION 


This tumor apparently arises from. the 
myoepithelial cells of the dilator muscle of 
the ints, taking origin from the periphery of 
this structure. The position of the tumor, its 
appearance, and its tendency to extend up 
ward from the periphery of the tris is in 
keeping with this type of tumor. 

Dr. Reeh presented this as a leromyoirdoma 
representing a tumor of dilator origin. This 


of the iris, 
tencelike spindle 


4 (Pinkerton) 


showing palisades or lamma of 


cells surrounding groupes of cells 


specimen section was studied by Dr. Parker 
Heath of Boston, who concurred in the diag- 
nosis. Varker Heath® has classified and dis 
cussed neuroectodermal tumors of the iris. 


biis classification ts: 


Sphincter muscle type Dilator myoid 


Renian Hentgn 
\. Letomyoma A. Bemgn = epithelial 
proliterations ; 
cysts 
B. Letomyoiudoma 
Matlagnant Malignant 
\. Malignant mela A. Mahgnant leiomy- 
ordoma 


Leromyoidblastoma 
Embryonal leiomyoma 
which contains some my- 
oid elements (or medul- 
lary epthehoma with 
teratoul and retinal ele- 
ments), 


Lenmmvoblastoma 


classifies and describes 


Reese" these 
neuroectodermal tumors and lays down cer- 
criteria for chagnosts, with extensive 


‘ 
4 
é 
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consideration of differential clinical and 
pathorogic diagnosis. 

A simple classification based upon tissue 
of origin ts possible when differentiation has 
gone far enough. Subdivisions are then a 
matter of interpretation of atypical forms. 
The more primitive the tumors the more 


they resemble each other. 

In general, tumors arising from the 
sphincter are more benign than those arising 
from the dilator. The latter are, in general, 
somewhat more rapid in growth, 


230 Young Hotel Building (13). 
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A MODIFIED REESE KNIFE* 
FOR PTOSIS AND SIMILAR SURGERY 


Conrad Berens, M.D. 
New York 


The correction of ptosis by means of at- 
taching the skin of the eyelid or strips of 
orbicularis to the frontalis muscle have been 
employed by several authors. Reese,’ in 1923, 
devised a double-edged knife with an eye 
which was used to tunnel a path beginning 
just above the crest of the eyebrow down to 
the prepared tissue flap above the eyelid 
margin, The disadvantage of the Reese knife 
was the fact that the blade was flat and when 
a side-to-side motion to form an adequate 
tunnel was required, there was no bevel to 
keep the knife in the same plane in the tis- 
sue. Furthermore, the tip was not beveled 
on the anterior surface to assist in keeping 
the knife from perforating the skin as it 
was thrust forward. 

Because of these disadvantages, the largest 
size of the special skin-grafting knife,? which 
is hollow ground on the lower surface and 
beveled on the anterior surface, was used 
to make the tunnels in the upper eyelid, and 


then a probe with an eye was passed to which 
the sutures in the orbicularis were attached. 

To facilitate the operation, a new shghtly 
narrower and more tapered knife’ length 
of blade, 36 mm., width of blade, 4.5 mm.) 
was constructed with a 1.5-mm. suture hole 
placed near the tip (fig. 1). 


Fig. | (Berens). A modihed hollow-ground 
heveled kmfe with a 1.5-mm. suture hole. useful m 
surgery of ptosis and for the excision of grafts of 
skin and mucous membrane 


The knife may also be used in any surgery 
requiring a tunnel, as well as for removing 
skin and mucous membrane, since the hole 
for the reception of the suture does not 
interfere with the passage of the knife. 

Park Avenue (21) 


* From the Department of Research, New York 
Association for the Blind, and the Department of 
Ophthalmology, New York University Post-Gradu 
ate School of Medicine. Aided by a grant from The 
Ophthalmological Foundation, Ine 

* Made by the Storz Instrument Company, Saint 
Louis, Missouri 
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RounpD Tas_e CONFERENCE: CATARACT 
Discussors: Dr. Joun G. Bettows, Dr. Ray 
K. Dairy, Dr. Joun M. McLean, Ann 
De. Harvey THoree 


Moderator: Dre. Freperickx H. Turopore 


1. What is the underlying basis for the 
loss of vision in the three types of senile 
cataract’ Is the loss of vision always in 
proportion to the degree of opacification’ 
What nonsurgical treatment might improve 
such diminished vision’ 

Dk. Bettows said that the underlying 
mechanisms for the loss of vision in cortical, 
nuclear, and saucer-shaped or 
cupuliform cataracts differ. The cupuliform 
cataract, beginning with vesicle and crystal- 
line formation at the posterior pole just 
anterior to the capsule, will cause a marked 
reduction in vision early, and at a time 
when the remainder of the lens Thay still be 
very clear. In cortical cataract, on the other 
hand, the lens may have large opaque areas 
and yet if the axial area is clear, there may 
be surprisingly good vision. Not until the 
central region becomes opaque is there a 
marked reduction in vision. Finally, in nu- 
clear cataract, the increased brownish colora- 
tion causes blue blindness while the progres- 
sive sclerosis increases the index of refrac- 
tion resulting in lenticular myopia. 

There is no satisfactory medical treat- 
ment for cataract. However, while waiting 
for surgery, the patient may be made more 
comfortable by correcting the increasing 
myopia and cylindrical changes. The patient 
with cortical cataract reads better with a 
light in front of him, while the patient with 


posterior 
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a nuclear cataract or a cupuliform cataract 
will benefit by having the light coming from 
the side. 

2. What is your postoperative regimen in 
cataract surgery’ 

Dx. Dairy said that the operated eye 1s 
patched after the instillation of pilocarpine 
and eserine. The unoperated eye 1s left 
open. The patch is replaced by a perforated 
metal disk on the fifth postoperative day. 
Dark glasses are substituted for the metal 
disk on the eighth day, and the patient 
instructed to wear a ring mask at night for 
several weeks. The eye is dressed on the 
second postoperative day, when the anterior 
chamber ts usually found restored, and the 
pupil very narrow; a mild mydriatic ts in- 
stilled. The dressings are then changed 
every day or every other day, and atropine 
used as necessary to keep the pupil moder- 
ately dilated. 

The patient ts placed in a chair 24 hours 
after the operation, and remains in the hos- 
pital for a week. He is restricted for a few 
days to a soft, salt-free, or salt-poor diet, 
depending on his cardiovascular condition, 
and the diet is supplemented by mixed vita- 
mins by mouth. If the unoperated eye 1s 
useful, glasses are not fitted for four to six 
weeks. If the patient is nauseated, he 1s 
given Dramamine, although with a tight 
closure of the wound, nausea presents no 
great hazard. Because she believes that an 
anxiety-free attitude of the patient is an 
important factor in smooth postoperative 
recovery, she keeps her patients well sedated 
during the hospitalization period. 

Dr. McLean said that he agreed essen- 
tially with Dr. Daily except for one thing. 
He does not like to give the patient more 
sedation than he is normally in the habit of 
taking unless there is some special indica- 
tion for it. He also believes that there is no 
need to bandage the unoperated eye. 
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3. Discuss the advisability of intracapsu- 
lar versus extracapsular extraction in the 
presence of high myopia, old uveitis, pos- 
terior synechias, and atopic cataract. 

Dr. McLean said that this question ts 
based on the old and, he believes, incorrect 
notion that the conditions which are listed 
in the question are indications for extra- 
capsular extraction. He believes that they 
are indications for intracapsular extraction. 
The argument has been that in high myopia 
we usually have fluid vitreous and that that 
is a contraindication to intracapsular extrac- 
tion. 

Old uveitis is often accompanied by the 
presence of posterior synechias which are 
no contraindication to intracapsular extrac- 
tion. Intracapsular extraction can be done 
frequently and, in fact, it is unusually easy 
in these cases, as these cases of old uveitis 
are prone to have weak zonules. 

Posterior synechias are listed as a sepa- 
rate problem, but what he said before holds 
for them and atopic cataract, both of which 
are indications for imtracapsular extraction. 
In these cases, we should be particularly 
anxious not to leave any lens protein. Some 
of these atopic cataracts are not easy to 
grasp with forceps. 

In summary, Dr. Mclean believes that in 
all these cases mentioned in the question, 
intracapsular extraction is distinctly in order 
and the old theory that extracapsular ex- 
traction should be done is both wrong and 
obsolete. 

Dr. Tiropore questioned: If you had a 
young patient with an old uveitis who had 
to have a cataract extraction, would you do 
it by the intracapsular method ? 

De. McLean stated that he would, as he 
thinks that the presence of old uveitis will 
tip the balance in favor of intracapsular ex- 
traction. 

Dr. DaiLy AND De. Torre agreed com- 
pletely with Dr. McLean on the choice of an 
intracapsular extraction. 

4. What measures can be taken to reduce 
the incidence of vitreous loss in cataract 
surgery. 


Dr. Torre said that loss of vitreous ts 
one of the most serious complications which 
may occur during cataract surgery. The loss 
of fluid vitreous is less serious than escape 
of the normal vitreous humor. Measures can 
be taken to reduce the incidence of vitreous 
loss during cataract surgery. These deal pri- 
marily with planning surgery so as to avon 
any possible pressure on the globe either 
(1) by the patient’s lids (due to poor 
akinesia or narrow palpebral fissure), (2) 
by the patient’s extraocular muscles (both 
the recti and obliques), (3) by the lid 
speculum or retractors, or (4) by the sur- 
geon’s instruments or other breaks in tech- 
nique. 

The likelihood of the occurrence of the 
aforementioned condition can be reduced (1) 
by allaying the patient's possible apprehen- 
sion and having him in proper mental state, 
(2) by adequate anesthesia, (3) akinesia, 
amd (4) by the use of an adequate number 
of corneoscleral or scleral (hard tissue) 
sutures. This means a minimum of three 
such sutures. (His routine procedure is the 
use of five preplaced scleral sutures. ) 

The patient’s co-operation is obtained, in 
a greater degree, if the surgeon is unhurried 
and relaxed. A light (small red or green 
bulb) for the patient to fix his gaze during 
surgery is helpful. This holds the patient's 
attention and avoids aberrant movements of 
the globe during the operation, Injection of 
the recti muscles with procame or Xylocaine 
and the placing of local anesthetic in Tenon’s 
space prevent spasm pressure by these mus- 
cles on the walls of the globe. Adequate 
akinesia, either by the method of O'Brien, 
van Lint, or Atkinson, avoids muscle pres- 
sure by the lids on the globe. A canthotomy 
lessens the pressure of lids on the eyeball 
in case of a narrow fissure, The use of 
hyaluronidase with the retrobulbar injec- 
tion results in a softer eyeball. Firm pres- 
sure maintained on the orbital contents for 
five minutes after the retrobulbar injection 
also results in a softer eyeball and less 
likelihood of vitreous prolapse. The use of 
curare is helpful at times. 
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Qn the other hand, the use of intravenous 
succinylcholine has been reported expert 
mentally by Lincoff as causing an increase 
in intraocular pressure due to spasm of the 
extraocular muscles. He has had a similar 
mmpression when he operated a few patients 
under general with 
choline used as a supposed muscle relaxant. 


anesthesia succinyl- 


In summary, mental relaxation on the 
patient's part, lack of tension and hurry on 
the surgeon's part, adequate anesthesia and 
akinesia, proper selection of instruments, 
avoidance of pressure on the globe by ad 
nexal tissues or instruments, and an ade- 
quate number of hard tissue preplaced su- 
tures are the prerequisites for avoidance of 
vitreous loss. 

De. Dairy 


intraocular pressure after the pupil is dilated 


commented that taking the 
before opening the eyeball may alert the 
surgeon to the danger of vitreous loss caused 
by an increased intraocular pressure. Keep 
ing the patient asleep during the operation 
climinates loss of vitreous caused by retlex 
pressure of the extraocular She 
accomplishes this by an intravenous injec- 


muscles, 


tion of three grains of nembutal just as the 
operation is started. This usually keeps the 
patient quietly asleep for the duration of the 
operation. 

Dr. McLean added that Dr. Thorpe ‘had 
summed it up very well. A quiet eye with- 
out tension, a quiet patient without tension, 
and a quiet surgeon without tension are the 
triad that help to prevent vitreous loss, Dr. 
MelLean remarked that the fixation light for 
the patient during surgery was very interest- 
ing. He would prefer to have such an ade- 
quate retrobulbar injection that the patient 
could not change his direction. 


5. What are the causes and treatment of 


postoperative flat anterior chamber follow- 
ing cataract extraction? 

De sand that flattened anterior 
chamber following cataract extraction ts 
caused by a leaking wound that persists for 
This 


series of events recognized clinically by the 


over six hours. sets mto motion a 


flattening of the anterior chamber and eleva- 
tion of the choroid. The difference in the 
pressure of the anterior chamber, which 1s 
equal to that of the atmosphere, and the 
pressure posterior to the iris, which is rel- 
atively high, causes the vitreous to shift for- 
ward, blocking the pupillary and iridectomy 
Openings. 

As aqueous continues to form, it presses 
the vitreous more firmly against the tris and 
its openings. Later, back pressure develops 
against the ciliary body and processes result- 
ing im an interruption in the formation of the 
aqueous. A similar back pressure against the 
choroidal venous sinuses leads to stagnation 
and edema with transudation into the supra- 
choroidal space resulting in the elevation of 
the choroid. This blocking explains why it 1s 
that by the time the surgeon recognizes the 
condition, usually the first postoperative day, 
a negative Seidel fluorescein test ts obtained 
even though a wound defect may be present. 

In most cases spontaneous restoration of 
the chamber occurs. This is brought about 
by the imterruption of the formation of 
aqueous and the absorption of the accumu- 
lated aqueous through the posterior routes. 
The pressure upon the vitreous and its ob- 
struction of the pupillary opening are thus 
relieved, permitting the aqueous to flow into 
the anterior chamber. 

Dilatation of the pupil with atropine may 
be beneficial in helping to overcome the 
block, since a large opening is obstructed 
with more difheulty than a smaller one. If 
the chamber does not reform in three days, 
This helps by 
further reducing the aqueous formation and 
thus reducing the pressure posteriorly. If 


Diamox is administered. 


Diamox fails, an air bubble is imtroduced 
into the anterior chamber, and if this pro- 
cedure is also ineffective, ophthalmologists 
up to now have performed posterior sclerot- 
omy. Since this reduces the pressure in the 
vitreous chamber it ts frequently effective. 

Recently, he 
through the anterior hyaloid of the vitreous, 


performed an incision 


entering through the cornea im a manner 


7 


SOCIETY PROCEEDINGS 931 


similar to a discission operation. This re- 
sults in an immediate restoration of the 
anterior chamber as it fills with vitreous 
and aqueous. In three cases thus treated 
uneventful recovery took place. 

Dr. Datty added that, since she has been 
suturing the keratotomy wound firmly, de- 
layed reformation of the anterior chamber 
is an extremely rare occurrence, except after 
removal of the sutures; and then it is re- 
stored spontaneously in one or two days. 
Before she sutured the wounds so thoroughly, 
she used to see more of them, and she dealt 
with them by the injection of air into the 
anterior chamber. A number of times she 
had a rather puzzling experience ; after pre- 
paring the eyeball for the air injection by 
anesthetizing the eyeball, akinesia, and 
retrobulbar injection, it was found that the 
anterior chamber had restored on the table, 
while waiting 10 minutes for the Novocain 
to take effect. This made her wonder if some 
metabolic process in the vitreous, or the 
vegetative ocular innervation, was a factor 
in cases in which no leakage could be dem- 
onstrated. 

Dr. McLean said he agreed with Dr. 
Bellows completely that leakage through the 
wound ts the cause of flat chamber and he 
also agreed with Dr. Daily that in the past, 
with relatively inadequate wound closure, 
flat chamber was well known and we used 
to wait several days before the anterior 
chamber was reformed. Now on the first 
dressing we expect a deep chamber. Some- 
times a flat chamber will reform while you 
are making up your mind, sometimes while 
you use mydriatics. He believes that the 
most useful tool of all in flat chamber is air 
inflation into the anterior chamber, That ts 
so much simpler to do without posterior 
sclerotomy. He believes it is worthwhile to 
do a simple air injection first. 

Dr. THorre said that he too has been 
anxious to avoid leakage from the anterior 
chamber. For a number of years he has 
closed the cataract incision with sutures, 
placed so as to approximate the corneal 


wound margins evenly. It has been his 
routine practice to restore the anterior 
chamber at the time of the surgery by the 
instillation of an air bubble. In spite of that, 
he found that about four percent of patients 
having cataract extraction developed a flat 
chamber at some time during the convales- 
cent period (sometimes as late as the 10th 
day after cataract extraction). These pa- 
tients usually had an early choroid detach- 
ment. It was not possible to demonstrate or 
see an actual leak with the biomicroscope and 
fluorescein in most of these cases. Incisional 
leaks occurred only on rare occasions and 
in spite of multiple preplaced scleral su- 
tures and a limbus-based conjunctival flap. 
That very deep sutures may cause a wound 
leak and that too superficially placed sutures 
may cause deep wound gaping has been 
pointed out by Dunnington and others, 

To restore nonleaking flat anterior cham- 
bers, surgeons have practiced injection of 
air and drainage of suprachoroidal effusion. 
Dr. Thorpe has abandoned this method in 
favor of oral administration of Diamox in 
large dosage. It has proven to be helpful in 
the restoration of nonleaking flat anterior 
chambers associated with early choroidal de- 
tachment. Diamox apparently causes a re- 
duction of aqueous secretion. The diuresis 
induced by Diamox is probably responsible 
for reduction of the choroidal detachment. 
Reduced aqueous production is not sufficient 
to prevent chamber restoration as the choroid 
flattens. 

Most of our cases with flat postoperative 
nonleaking chamber with early choroidal 
detachment became re-established within a 
few hours or within several days after 
Diamox therapy was commenced. On_ the 
other hand, a few patients were refractory 
to Diamox. There are reports in the litera- 
ture that Diamox failed as a diuretic in an 
occasional case of congestive heart failure, 
but that it was potentiated by mercurial 
diuretic administration. Similarly, Dr. Sachs 
of Boston reported to him Mereuhydrin in 
jection helped in flat chamber restoration 


= 
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in a case in which Diamox failed. 

There are many remedies in medicine and 
none of these remedies has a 100 percent 
desired beneficial effect on patients. We 
should keep an open mind and try Diamox in 
flat nonleaking postoperative chambers. He 
believes it to be useless in cases with frank 
leak in the incisional wound. 

6. What are the important factors in- 
fluencing corneal wound healing after cat- 
aract extraction? 

Dr. Dairy said that the most important 
factors are a wound free of incarcerated 
tags, and perfect apposition of the wound 
edges. In 1947 she came across an article 
in the British Journal of Ophthalmology on 
the repair of ocular wounds, which had 
some novel ideas. The pathologist demon- 
strated with microscopic sections that 
wounds which are not firmly sutured are 
covered by epithelium on the external sur- 
face, but remain separated in the deeper 
layers. In the process of repair, one sees 
always on the posterior corneal surface the 
figure of a triangle, with the base toward 
the anterior chamber; the sides represent 
the edges of the corneal wound. This space 
is quickly filled up with newly formed tis- 
sue growing from the edges of the wound 
and getting more profuse toward the an- 
terior chamber where the edges are more 
widely separated, This tissue may proliferate 
and form whole layers on the posterior 
corneal surface. 

Defects of the endothelium or surface of 
the iris appear to stimulate these growing 
cells to a powerful process of overgrowth. 
The growing tissue may encapsulate the 
anterior chamber and penetrate deep into 
the globe. When the edges of the wound are 
correctly jomed, the repair of the wound 
takes place by a growth of this tissue within 
normal limits, and an overgrowth does not 
occur, 

The intriguing feature of this article was 
the claim that repair of corneal and scleral 
wounds does not take place by the process 
of repair of connective tissue formation, 


but by a proliferation of its own cellular 
elements that morphologically resemble tis- 
sue cultures. If these cellular elements pene- 
trate into the anterior chamber, they en- 
counter all the favorable conditions for tis- 
sue culture, such as a liquid medium, tem- 
perature, nutritive substances, added by 
fibrin from hemorrhage and its solution. 
The rise in tension or retinal detachment, 
which finally causes the destruction of vi- 
sion, are processes secondary to the inva- 
sion of the eye by this exuberant tissue. 

Dr. Daily was intrigued by this article 
enough to go over, in her own collection, 
the microscopic specimens of eyes enu- 
cleated following unsuccessful cataract ex- 
tractions. The eyes were sectioned at the 
Army Medical Museum, and the diagnosis 
was mostly traumatic iridocyclitis. The most 
interesting specimen was that of the left 
eye of a 26-year-old man, enucleated three 
and one-half months following discission 
for a traumatic cataract. It shows a very 
interesting formation—a plaque of tissue 
on the posterior corneal surface, indis- 
tinguishable from corneal stroma. 

Several slides were shown illustrating the 
tendency of this proliferative fibrous tissue 
to invade the interior of the eyeball. We 
therefore have to consider the probability 
that what we have been calling postoperative 
iridocyclitis is really a destructive prolifera- 
tive process, caused by a gaping keratotomy 
wound, She uses five corneoscleral sutures 
to close the wound firmly and cover it with 
a limbus or fornix based conjunctival flap. 
With exact apposition of the wound edges, 
she is not able to tell much difference in the 
healing of wounds covered by limbus based 
or fornix based conjunctival flaps. 

7. (a) Should a patient with a cataract in 
one eye with a normal fellow eve be Oper- 
ated upon? (b) What is the present status 
of the Ridley and the Bietti lenses’ 

Dr. McLean said (a) the answer is 
sometimes yes, and sometimes no, but more 
often yes than no. It depends on the mdi 
vidual situation. We must remember that a 
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patient with a cataract in one eye, if he ts 
left alone for a long period of time may 
have secondary glaucoma, or lens induced 
uveitis. He is likely to develop heterotropia 
and it may be very difficult at a considerably 
later date to rehabilitate that eye, whereas, 
in most instances, the eye can be operated 
on earlier in the stage of the development of 
the cataract with a good result and the pa- 
tient can usually be rehabilitated with con- 
tact lenses with a good chance of binocular 
vision. It was Dr. McLean's belief that in 
most cases the patient deserves the benefit 
of an opportunity to have two good eyes 
which is denied him if one insists on saying 
that if he has one good eye that the other 
one should not be operated. 

(b) In the opinion of Dr. Mclean, the 
Ridley lens and the Bietti type of lens, at 
the present time, should still be considered 
as experimental. This is entirely his opinion, 
but he does not believe at the moment that 
we are justified in using them on patients, 
unless the patient understands that they are 
not as yet proven procedures which have 
stood the test of time. If a patient wishes 
to volunteer for an experimental procedure 
and it is done as a controlled experiment, he 
believes it is justifiable. 

Dr. McLean feels that the Bietti type of 
lens offers much more promise than the 
Ridley type of lens. It would appear to be 
safer. It does not necessarily have to be 
introduced at the time of operation. It could 
be mtroduced a long time after. It should 
be much easier to remove. At the present 
time, however, he felt it was safer for the 
patient to have the plastic foreign body on 
the outside of the eye than on the inside. 
The future probably will tell about intra- 
ocular lenses. Dr. McLean is not so sure it 
is going to be the Ridley type. He is quite 
certain in his own mind that it is not a pro- 
cedure to be undertaken lightly at the pres- 
ent time. 

Dr. Trorre said he thinks Dr. McLean 
adequately answered the question of sur- 
gery of single cataract in a two-eyed pa- 


tient by his first remark “sometimes yes and 
sometimes no.” The patient must be evaly 
ated from the standpoint of age, health, oc 
cupation, and state of cataract maturity. 
There should be little objection 1f the fellow 
eye shows a partial lens involvement and 
the affected eye has a mature cataract. One 
must explain to the patient that he will not 
have binocular vision by conventional means, 
As to the other question, plastic lens im- 
plantation is still in the expermental stage. 

Dr. Dairy added that she has done four 
cases with the Ridley lenses. Two were in 
young people and they did very well; two 
in senile cataracts, which were followed by 
a stubborn postoperative reaction, and poor 
functional result. She believes that these 
procedures are still in the research stage, 
and the last word about them has not been 
said, 

8. How would you treat iris prolapse: (a) 
on the day following cataract surgery, (b) 
a week after cataract extraction? 

Dr. THorre said that more iris prolapses 
occurred before the day of multiple pre- 
placed scleral sutures. The treatment of iris 
prolapse one day after cataract surgery now 
consists of an attempt to replace the prolapse 
with placement of an additional corneo- 
scleral or scleral suture. Miotics to reduce 
the prolapse have proved inadequate in his 
experience. When iris replacement 1s im- 
possible, it is freed and excised. The wound 
is freshened and a corneoscleral suture in- 
serted. 

In prolapse occurring a week after sur- 
gery, there is no urgency if the prolapse ts 
small and is covered by conjunctiva, One 
can wait to see whether the prolapse has any 
tendency to enlarge. The patient can some- 
times go along with a small prolapse. If there 
is any tendency for the prolapse to enlarge, 
or if it is not covered by conjunctiva, he 
finds it necessary to excise the extruded iris 
knuckle. It must be freed from the wound 
margins. The wound edges must be 
freshened and sutured. 

De. Dairy said that she had never seen 
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miotics effective in reducing an iris prolapse. 

Dx. McLean said that he has occasionally 
seen an iris prolapse pulled back in with a 
combination of miotics and adrenergic my- 
driatics in an attempt to tense the sphincter 
and dilator simultaneously. He added that 
often that attempt is disappointing. 

9. What are the causes and treatment of 
hyphema following cataract extraction’ 

lx. Bettows said that, at the time of the 
operation, the conjunctival flap, iris, choroi- 
dal vessels, and the corneoscleral incision 
can be the source of hyphema; later, during 
the postoperative course, the source is usu- 
ally rupture of the newly formed vessels 
that span the corneoscleral section. 

In the prophylaxis of hyphema associated 
with cataract surgery, precision in corneo- 
scleral suturing appears to be an important 
factor im reducing the incidence of bleeding. 
The value of other prophylactic measures 
is questionable. Vitamin C does not seem to 
be important because hyphema appears even 
in the presence of high vitamin-C blood 
levels. Vitamin K is of value only when 
intestinal and hepatic disease are present. 

Hyphema arising at the time of operation 
is treated by coagulation of the bleeding 
points with a heated applicator. Any blood 
is removed from the anterior chamber by 
irrigation. If a  subchoroidal expulsive 
hemorrhage is impending, a posterior scle- 
rotomy is urgently indicated. The hyphema 
that appears four to seven days after opera- 
tion is treated by elevation of the head, 
bedrest, and close observation. If the hemor- 
rhage is slow in absorbing, pilocarpine ts 
administered to increase the absorptive sur- 
face of the iris. In the rare case of late 
hemorrhage from the iris, atropine is in- 
stilled to immobilize the iris and ciliary body. 
If blood should fill the entire chamber, para- 
centesis ts indicated. 

10. What are your indications for opera- 
tion in congenital cataracts? At what ages 
do you operate and what procedures do you 
prefer? 

Dr. Dairy said that im total bilateral cata- 


ract one eye may be done when the child is 
six months old, and the other later, guided 
by the result in the first eye. In unilateral 
cataract there is no indication for early 
operation, because the eye usually remains 
amblyopic anyway. In partial cataract, we 
wait until the child is about five years old, 
when its visual acuity can be determined. If 
it is below 20/50 surgery is indicated. The 
results have been better after discission, re- 
peated if necessary. Usually, both eyes are 
operated on. In view of the tendency of 
these eyes to develop retinal detachment, 
there is probably good justification for 
operating on one eye only. 

11. Would you vary your technique in an 
extremely elderly, somewhat debilitated pa- 
tient? 

Dr. McLean replied, only slightly. He 
would be particularly careful to put in a 
large number of corneal sutures, to get the 
patient into early ambulation, and to use an 
absolute minimum of sedation. Otherwise 
there would be no change. 

12. What is your choice of sutures in 
cataract surgery? (a) Type of suture ma- 
terial and needles? (b) Corneal, scleral, con- 
junctival? (c) Pre- or postplaced? 

Dr. Torre prefers No. 82-7 Grieshaber 
needles and braided black 6-0 silk over cat- 
gut or nylon suture material. The new pol- 
ished American-made atraumatic needles 
have good sharp points and also work well. 
He uses five preplaced scleral sutures with — 
a limbus-based conjunctival flap. The scleral 
incision with scleral sutures has, in his ex- 
perience, reduced the incidence of keratitis 
striata during convalescence. 

With this type of incision and suture it 
has become possible to operate patients 
having endothelial dystrophy or early Fuchs’ 
dystrophy without rapid postoperative ag- 
gravation of the corneal condition. Patients 
can thus be safely permitted to leave the 
unoperated eye open and to leave the bed 
four or less hours after surgery. 

As stated, his preference is for five pre- 
placed scleral sutures and a limbus-based 
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conjunctival flap. The conjunctival flap ts 
closed with a running suture. 

Dr. Dairy added that for the last year 
she has been using 6-0 catgut on Gries- 
haber needles, with very satisfactory results. 

Dr. McLean said that he is always trying 
to improve sutures. He thinks that the best 
theoretical closure is obtained with the Ver- 
hoeff track suture. He usually uses the one 
that he thinks is the next best substitute. He 
does not agree with some that a single cor- 
neoscleral suture is adequate. He thinks two 
is a bare minimum. He wishes there was a 
sufficiently manageable strong gut that he 
could use in a preplaced suture. 

13. How are the different forms of com- 
plicated cataract differentiated from their 
counterparts in the senile cataract group and 
why is it important to do so? 

Dex. BeLtows said that different forms of 
complicated cataratt are differentiated from 
their counterparts in the senile cataract 
group by a history of the case and by the 
fundus and slitlamp findings. Thus, the 
senile posterior saucer-shaped or cupuliform 
cataract and the posterior form of compli- 
cated cataract which appears in diseases of 
the posterior segment, as in retinitis pig- 
mentosa, have a common site of origin, that 
is, the posterior pole directly anterior to the 
capsule. 

The complicated cataract is mainly dis- 
tinguished by the multicolored iridescences 
and the crumblike, white opacities which 
progress by rapid spurts, both axially and 
peripherally, along the suture system. 

In high degrees of myopia and in commotio 
retinae, complicated cataract may appear in 
the form of a nuclear cataract. This type is 
differentiated from the senile nuclear cata- 
ract by history and fundus findings. 

The complicated forms of anterior cortical 
changes which occur as a result of corneal 
or anterior uveal disease and in neuroderma- 
titis must be differentiated from senile an- 
terior cortical changes. Corneal scars, de- 
posits on the lens surface and cornea, and 
synechias are found in the complicated cata- 
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racts caused by anterior segment diseases, 
and obvious skin changes are present in the 
dermatogenous type of complicated cataract. 

Finally, complicated cataract occurring as 
a result of glaucoma must be differentiated 
from secondary glaucoma arising from in- 
tumescent cataract or from seepage caused 
by a break in the capsule. 

Differential diagnosis is important be- 
cause the prognosis in the complicated cata- 
ract differs considerably from that im the 
senile forms of cataract. Further, the prog- 
nosis varies in the different forms of compli- 
cated cataract. Extraction of the complicated 
cataract in eyes with retinitis pigmentosa, 
controlled glaucoma with good central vision, 
or in old cases of iridocyclitis, is frequently 
successful and permits the patients to re- 
sume a normal life. On the other hand, the 
result of the removal of a complicated cata- 
ract associated with diseases of the posterior 
segment, in which the central vision has 
been destroyed, will be disappointing. 

14. How would you manage a cataract in 
the presence of active uveitis? 

Dr. Day said that following a granulom- 
atous uveitis, it is well to wait two years 
before operating on a uveitic cataract. Phaco- 
genic uveitis calls for immediate extraction 
of the lens. 

Dr. THorre added that there is an ex- 
ception to the generalization here. Cases of 
heterochromic cyclitis are treated for a few 
weeks before surgery by local cortisone in- 
stillation. They usually respond well to in- 
tracapsular surgery. There is no more than 
the usual amount of postoperative reaction 
as a rule. 

Dr. McLean said that we could generalize 
by saying that the management of the cata- 
ract in the presence of active uveitis should 
be nonsurgical. There are three exceptions: 
incipient lens induced uveitis which is best 
treated by removal of the lens; heterochro- 
mic iridocyclitis ; and lens induced glaucoma 
which may not respond to nonsurgical means 
and may require lens surgery. 

15. What are the indications for steroid 


therapy (cortisone, hydrocortisone, ACTH, 
and so forth) in cataract surgery’ 

lye. McLean said that the indications for 
steroid therapy are very few and far between. 
He does not believe there is any justification 
for routine use of steroid therapy. It prob. 
ably does lower the eyes’ defense mechanism 
against infection and it probably lowers its 
resistance mechanism in other ways. There 
are indications for using steroid therapy in 
cataract surgery and they are: occasionally 
to suppress active or potentially active uvei- 
tis and also to give more safety in cases of 
long-standing, uveitis. Even 
though such an eye may have become quiet, 
he believes it 1s safer to do the lens ex- 
traction under steroid therapy as a prophy- 
lactic measure against recurrence. The other 
one situation: it is safe to do it 1f the patient 
requires steroid therapy for some nonocular 


smoldering 


disease process. 

De. THorre said that in cases that have 
intraocular foreign bodies with traumatic 
cataract, he found steroid therapy extremely 
useful——particularly, ACTH intravenously. 
This reduces the endophthalmitis, and one 
can go ahead with the operative procedure. 
There has not been any noticeable inter- 
ference in wound healing. In regular cataract 
extraction followed by unusual local reac- 
tion, we have used ACTH parenterally as 
early as the second day after surgery with- 
out untoward effect. The local use of corti- 
coids when indicated is begun one week after 
surgery. It has been our practice to employ 
the preparation combined with a wide spec- 
trum antibiotic. 

16. What is your procedure for cataract 
extraction following a successful filtering 
operation for glaucoma’ Would you ever do 
an extraction as well as an iridencleisis at 
the same operation’ 

De. Torre said that an intracapsular 
cataract extraction is routinely performed 
when one must follow a successful filtering 
operation for glaucoma. He prefers to avoid 
the area of previous surgery. He uses the 
method of corneal section immediately below 
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the filtering area with preplaced suture as 
well as the inferolateral approach. He pre- 
fers the inferolateral scleral incision into 
the anterior chamber in the presence of a 
hitering sear above. A peripheral tridectomy 
is performed temporally when necessary to 
free posterior synechias. In several bilateral 
cases of this type he has performed the 
corneal section below the filtration bleb in 
one eye and the inferotemporal approach in 
the fellow eye. The latter proved to be more 
satisfactory. On occasion he has performed 
an iridencleisis at the time of cataract ex- 
traction. In recent years, he has avoided this 
procedure and has preferred to do a cyclo- 
dialysis at a later date if the tension rises. 

Dr. Mclean said that he has tried the 
section in clear cornea above in front of the 
filtering bleb, the temporal, and the inferior 
approaches. Unlike Dr. Thorpe, he finds that 
it is a little bit better to use the clear corneal 
section. His experience with iridencleisis is 
like Dr. Thorpe’s. 

17. How does the age incidence of senile 
cortical cataract differ from nuclear cataract’ 
What are the clinical implications’ 

Dr. Be_tows said that the age incidence 
of senile cortical cataract differs sharply 
from that of nuclear cataract. Incipient se- 
nile cortical cataract is usually observed 
about the middle of the sixth decade, per- 
haps even a few years later in the male. The 
cortical opacities if progressive will cause 
the patient to seek the aid of the ophthal- 
mologist within 10 years. In short, the peak 
of incidence of cortical cataract occurs be- 
tween the 65th and 70th year of life. If the 
individual has not developed a cortical cata- 
ract by the end of the seventh decade, it is 
unlikely that he will ever develop one. In 
contrast to this, the incidence of nuclear 
cataracts increases with age and these be- 
come the predominant type of cataract in the 
extreme elderly patient. 

The clinical importance of these observa- 
tions 1s that in the younger group with the 
soft, yielding, cortical cataract, a round 
pupil extraction is more easily accomplished 


| = 
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and a smaller corneal section is required than 
in the older group with the firmer and larger 
nuclear cataract. 

18. What criteria do you use in deciding 
whether to perform a round-pupil extrac- 
tion or extraction with complete iridectomy? 

Dr. Daly said that a complete iridectomy 
is indicated if the operation is complicated 
by vitreous loss. Otherwise a round pupil is 
of advantage not only from an optical stand- 
point, but it also protects from complications. 
The intact iris holds the hyaloid back away 
from the cornea and the wound, and in ex- 
tracapsular extraction it keeps the edges of 
the lens capsule from being incarcerated into 
the wound. In uveitis cataract, | think that 
it is well to do a sphincterotomy at the 6- 
o'clock position in addition to an iridotomy 
above. 

Dr. McLean said that there are few indi- 
cations for full iridectomy. They include 
rigid pupils, extensive posterior synechias, 
and central corneal opacities. 

Dr. THorre stated that 90 percent of his 
patients under 60 years of age are operated 
with round pupil and peripheral iridectomy. 

19. Would you extract a cataract in the 
face of a suspected retinal detachment in 


the same eye, and, if so, how would you do 
it? 

Dx. McLean said he had done it in the 
past, and he is still doing it. If you hope to 
operate successfully on detached retina, it 
is usually necessary to get the lens opacity 
out of the way. When lens opacity ts rela- 
tively slight, it may interfere with adequate 
visualization of the retinal details, and the 
denser the lens opacity, the more true that 
statement becomes. 

20. What measures can be taken to mini- 
mize the possibility of epithelial downgrowth 
into the anterior chamber? 

Dr. THorre said that the chief measures 
for preventing epithelial downgrowth into 
the anterior chamber are: (1) adequate and 
clean closure of the eyeball incision, (2) 
covering the incision with conjunctiva. (3) 
preventing the turning-in of any conjuneti- 
val tags, (4) making certain that sutures do 
not traverse more than half the thickness 
of the cornea or the sclera. Sutures can alse 
be buried beneath the limbus-based con- 
junctival flap. In that fashion, no epithelium 
can grow down along the suture track. 

Jesse M. Levitt, 
Recording Secretary. 
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Now the canal of Schlemm communicates mainly with veins within 
the sclera and episclera which are necessarily under lower pressure than 
the uveal and retinal veins, so that the pressure within the canal must be 
lower than the intraocular pressure. The peculiar structure of the 


ligamentum, | take it, serves in a most perfect manner to resist the intra- 
ocular pressure, thus keeping the lumen of Schlemm’s canal widely open 
and permitting the aqueous humor to drain into it. 


H. Verhoeff, 
The pathogenesis of glaucoma, 
Arch. Ophth., 54:27, 1925. 
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EPIDEMIC KERATO. 
CONJUNCTIVITIS 
The suggestion that epidemic keratocon- 
junctivitis was a virus infection was first 
made by Wright,":* who, in his study of an 
outbreak in Madras, was able to demonstrate 
what he called inclusions in corneal epithelial 


* Reprinted with permission from The Lancet, 
January 28, 1956. 
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scrapings ; and this material could be used to 
transfer the disease from man to man. At- 
tempts to isolate any infective agent in cul- 
ture or by transmission experiments in ani- 
mals were unsuccessful. 

In 1941 an epidemic of great economic 
importance broke out in the shipyard work- 
ers of the west coast of the United States and 
gradually spread through most of the coun- 
try. Working with the scrapings from one of 
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these patients, Sanders* claimed to have iso- 
lated a virus by intracerebral passage im 
mice. This virus could produce the disease 
in a human volunteer and was neutralized 
by convalescent serum from patients with the 
disease. After two or three years the major 
epidemic wave died down and only sporadic 
outbreaks were reported; from these the 
Sanders virus was rarely isolated. It is in- 
teresting to note that in many of these spo- 
radic outbreaks the common connection be- 
tween those infected was a visit to an oph- 
thalmologist for some other condition, and on 
occasion it seemed that an instrument may 
have been the means of transfer—for ex- 
ample, all patients infected may have had 
tonography performed. 

During 1951 and 1952 work on the 
Sanders virus*® made it clear that it was a 
variant of the St. Louis encephalitis virus; 
and it was also shown that sera from the local 
epidemics then occurring no longer neu- 
tralized the virus.* In contrast to the expert- 
ences in the United States, claims to have 
isolated a virus similar to the Sanders virus 
have been made in Turkey’ and in Japan.” 
In both cases the virus caused an encephalitis 
in mice, and Sezer was able to adapt his virus 
to produce lesions on the chorioallantoic 
membrane of the chick embryo. 

Despite the isolation of virus by Sanders 
and others, there was considerable doubt 
about the importance of these agents in the 
disease. Recently the condition has been re- 
investigated by two groups of workers 
Fowle® and her colleagues in Canada and 
Jawetz" and his associates in California. 
Both these groups have succeeded tn isolating 
viruses of the APC group from their pa- 
tients. In Canada the virus appeared to be 
an atypical form of the type-3 strains which 
have been shown by Ryan and others" to 
be the cause of pharyngoconjunctival fever; 
and Jawetz’s strain seems to be a new type 
which has been called the Trim or type-®8 
virus. Serologic investigation of the type-8 
virus’? showed that 25 cases of epidemic 
keratoconjunctivitis occurring between 1951 
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and 1955 all showed a convalescent serum 
titer of 1 in 10 or greater, and only two of 
29 sera from other eye conditions inves- 
tigated by Jawetz showed such titers. 

It seems that there is a definite associa- 
tion between epidemic keratoconjunctivitis 
and these APC viruses; their known resist- 
ance to antiseptics might well explain how 
transmission occurs by instruments used in 
ophthalmic practice. There ts, however, a cer- 
tain amount of evidence that other agents 
may also produce the disease; for not only 
are the viruses isolated by the early workers 
very different from the APC group, but 
there is also a difference in the clinical 
picture. In the more widespread epidemics 
seen by Wright and by Sanders there were 
definite constitutional symptoms, which the 
later workers do not mention, Thus, it is pos- 
sible that the condition may have more than 
one cause, as is borne out by the occasional 
isolation of herpes-simplex virus from these 
cases. 
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CORRESPONDENCE 
Moore’s LIGHTNING STREAKS 
Editor, 
American Journal of Ophthalmology : 


In the May, 1956, issue of Tue JourNAL, 
Dr. F. H. Verhoeff refutes the arguments 
of four other authors who contest his opinion 
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that Moore's lightning streaks are innocuous. 
lor some time | had noticed faint vitreous 
opacities in both my eyes, which were some- 
times apparent but usually ignored, On June 
4, 1952, however, | was startled by the ap- 
pearance of a compact opacity in my right 
eye, a bit temporal and above the point of 
fixation. Although my central vision was not 
impaired, the opacity was annoying. 

The following day | suffered a new and 
unexpected annoyance. While testing the 
vision of patients and turning my head from 
the board to the patient and back, a flash of 
light appeared in the temporal upper periph- 
ery of my right eye with each movement 
of my head. This unpleasant phenomenon did 
not recur during the following days but the 
opacity persisted. 

The coincidence of the sudden appearance 
of a fresh vitreous opacity and the flashes 
of light on movement of my head made 
me wonder if there was a connection be- 
tween them. Since, at that time, | knew noth- 
ing of the work of R. I. Moore nor of 
F. H. Verhoeff on this subject, I had no 
proof of the connection. 

Later, during the evening of November 
10, 1953, while writing on the typewriter, | 
was suddenly harassed by a dense opacity 
floating in front of my left eye. My curiosity 
as to whether or not flashes of light would 
follow was promptly satished, On the next 
day, light flashes appeared in the temporal 
upper periphery of the left eye. However, 
they persisted only that one day in contrast 
to the opacity which did not disappear. 

Former observers reported much longer 
periods for the persistence of the streaks 
six weeks to mine years. In addition, they 
were later able to elicit the flashes at will. In 
my case, this phenomenon was limited to a 
single day and could not be produced at 
will, These were the only differences. I do 
not doubt that | suffered genuine Moore's 
lightning streaks in each eye. Up to now no 
serious consequences have ensued ; especially 


was I spared from dreaded detachment of the 
retina. | am in the happy position of being 


able to confirm Dr. Verhoeff's conviction of 
the imnocuousness of Moore's lightning 
streaks. 
(Signed) Raubitschek, 
Baghdad, Iraq. 
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KEGENERATION IN THE CeENTRAL Nekvous 

(By thirty-three contributors. ) 

Kdited by W. F. Windle, Ph.D., Sc.D., 

Springfield, Illinois, Charles C Thomas, 

1955. 298 pages, 68 illustrations, bibliog- 

raphy, index. Price : $9.50. 

This is a fascinating book primarily of 
interest to the neurologist and neurosurgeon 
of course. However, here and there as you 
read, there are the reported results of me- 
ticulous experiments that should intrigue the 
ophthalmologic For instance, in 
Chapter 1, “Regeneration of the central nerv- 
ous system in fishes,” by T. Koppany, we 
learn that Rasquin reported that five of 12 
fishes, with their optic nerves cut, regained 
vision as judged by stern criteria. “She also 
made the very interesting observation,” says 
the author of this chapter, “that surgical 
removal of the lens or lenticular degeneration 
made functional regeneration of the optic 
nerve impossible.” We are left with no ex- 
planation or theory for this astounding find- 
ing. 

The book is the product of a conference 
held in 1954 under the auspices of the Na- 
tional Institute of Neurological Diseases and 
Blindness under the chairmanship of Dr. 
Louis B. Flexner. The contributors are some 
of the world’s leading investigators in this 
field. They discussed their studies of central 
nervous system regeneration in lower ani- 
mals and man, and described their difficult 
and often tedious experiments in exciting 
fashion. In his foreword, Pearce Bailey, the 
able director of the institute, says, 
generation can occur in the central nervous 
system, which eliminates the feeling that 
some negative law of nature forbids regen- 


reader. 
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eration, Gone, | believe, is the firm, obliga- 
tory and almost economical slogan, which has 
prevailed neurological educators for almost 
half a century, that central nervous regen- 
eration does not occur.” 

The studies do encourage much optimism 
for the future, but ever so much more needs 
to be done. It is interesting to note the im- 
portant role that pyrogenic substances and 
the steroids play in the success of some of 
the experiments. It is also interesting to note 
that our ophthalmic instruments are widely 
used by the investigators, whose surgical 
techniques perhaps could excell those of the 
most expert ophthalmic surgeon. 


Derrick Vail. 


PROCEEDINGS OF THE ALL-INDIA OPHTHAL- 
motocicat. Society. Volume XIV, Ses- 
sion 1954. Printed at the Diocesan Press, 
1956, 

The major portion of this reprint of the 
Proceedings of the All-India Ophthalmo- 
logical Society's 1954 meeting is concerned 
with a rather extensive symposium on retinal 
detachment. Various papers deal with the 
etiology, pathogenesis, diagnosis, medical 
problems, surgical treatment (including 
scleral resection), and general observations 
on the diagnosis and treatment of this condt- 
tion. One is impressed with the complete- 
ness and general adequacy with which the 
subject is handled. 

Additional papers deal with a variety of 
subjects. A paper on the “Modern treatment 
of trachoma by Chloromycetin and terramy- 
cin” by Dr. Satya Pal Gupta is particularly 
interesting. He recommends the complement 
fixation test as the only reliable laboratory 
diagnostic test for trachoma and describes 
in detail the method of making this test. He 
found both of the drugs under study to be 
effective if the first and second stages of the 
disease and recommends the ointment form 
applied four to six times a day. 

This publication does much to demonstrate 
the caliber of ophthalmologic practice in 


India and the society is to be commended for 
printing these /’roceedings. 


William A. Mann. 


TrecHNIcAL Research AND BuNnpNess, By 
C. G. Ritter. New York, American Foun- 
dation for the Blind, 1956. 40 pages. 
Price: 50 cents. 

A large proportion of blind persons retain 
varying degrees of residual vision, Perhaps 
a third within the American definition of 
blindness can be enabled to read newsprint 
with optical aids, provided the motivation is 
present. Their use is no longer hampered by 
the fear of eye damage from eye use. Indi- 
vidual requirements influence the choice of 
aid, but most of the partially sighted can be 
helped by standard lenses of high strength. 
For the deaf-blind, the duties of the eyes 
and ears are shifted to the sense of touch. 
Dr. Gerritt van der Mey of Holland, though 
deaf-blind, earned a Ph.D. in mathematics 
a remarkable illustration of the potentiali- 
ties of such transference. 


James E. Lebensohn, 


SYMPOSIUM ON THE ROLE OF SOME OF THE 
Newer VitaMIns in HuMAN Metap- 
oLisM. New York, National Vitamin 
loundation, 1956. Paper bound, 137 pages. 
Price: $2.50. 

This brochure contains 11 papers given 
by distinguished scientists at a symposium 
held at Vanderbilt, University School of 
Medicine in October, 1955. The discussion 
was limited to reports on pyridoxine, tocoph- 
erol, and pantothenic acid, 

The dietary requirement for man ranges 
from a clear dependence for ascorbic acid to 
much less defined Where man is 
known to synthesize vitamins, the synthesis 
is from specific precursors 


needs. 


vitamin A from 
carotene, macm from tryptophan, 

The unravelling of the vitamin-B complex 
started with the isolation of riboflavin in 
1933. Nicotinic acid amide was identified 
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with the antipellagra factor in 1936. Pyridox- 
ine, which was isolated in 1938, acts not only 
as a vitamin but also as a proenzyme and, 
as such, is important in the utilization of 
tryptophan and cysteine. The precise role of 
tocopherol and pantothenic acid is still in dis- 
pute. Though animal experimentation sug- 
gested the use of tocopherol in progressive 
muscular dystrophy and sterility, this therapy 
proved valueless, It may play a part in main- 
taining the integrity of the erythrocyte. Evi- 
dence indicates that pantothenic acid is a 
metabolic essential but that a deficiency 
thereof implicates the adrenal cortex seems 
dubious. 
James E.. Lebensohn. 


Mikrorsie UND MaAkrorpsie: A CLINICAL- 
PsycnoraTHoLocic Strupy. ( Bibliotheca 
Psychiatrica et Neurologica, Fasc. 98.) 
By Christian Muller, Basel, S. Karger A. 
(5., 1956. 60 pages, bibliography. Price: 
SFr. : 8.50. 

Dysmegalopsia is a relatively rare phe- 
nomenon. The ophthalmologist is primarily 
concerned with the peripheral form, that is, 
involvement of the retina or choroid. Mi- 
cropsia is due to an edema causing separa- 
tion of the cones. Macropsia, on the contrary, 
is the result of scar formation in the macular 
area with retraction of the perceptual ele- 
ments of the neuroepithelium. 

Disturbances of the accommodative mech- 
anism are frequently mentioned in the litera- 
ture as the cause of dysmegalopsia, although 
not substantiated by statistics or even in- 
dividual case reports. 


BOOK REVIEWS 


Dysmegalopsia may be a symptom of a 
localized brain lesion—ceither a tumor or a 
vascular disturbance. It is of little signif- 
cance as a localizing sign, although the 
temporal lobe seems to be involved more 
frequently than other regions. Occasionally, 
dysmegalopsia is part of the aura in idio- 
pathic or Jacksonian epilepsy. 

The best known form of dysmegalopsia is 
the exogenous, toxic type; alcohol, cocaine, 
and, in particular, mescal are well-known 
agents. These illusions are quite characteris- 
tic because there seems to be a continuous 
change im the size of the objects during the 
attack. Even though the patients experience 
these illusions almost as in a dream, they 
never lose a critical insight. 

The dysmegalopsia of the endogenous psy- 
choses, especially schizophrenia, is quite dif- 
ferent: it 1s either associated with hallucina- 
tions, or it 1s itself of a hallucinatory charac- 
ter, 

Occasionally, dysmegalopsia is engoun- 
tered im neuroses. There is some doubt 
whether it ever occurs in psychically healthy 
persons, unless caused by abnormal stress, 
that is, hypoxemia or fatigue. 

The analytic evaluation, though a major 
part of the brochure, is of only limited in- 
terest to the ophthalmologist. It is doubtful 
that dysmegalopsia could ever pose a diag- 
nostic problem. Nevertheless, it might be the 
complaint that brings the patient to the 
ophthalmologist, who should not dismiss it 
as an umimportant disturbance of accommo- 
dation but recognize it as a possib!e sign of a 
neurosis. 3 

Stefan Van Wien. 


ABSTRACT DEPARTMENT 


Epitep sy Dr. F. Herpert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, — here it is mentioned only in one. Not all of 


the headings will necessarily be found in any one issue o 


the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

. Physiologic optics, refraction, color vision 

. Diagnosis ona therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


US 


l 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Pau, H. and Conrads, H. Contribution 
to the physiology and pathology of the 
smallest corneal nerves. Arch. f. Ophth. 
157 :356-360, 1956. 

The authors studied the endings of the 
corneal nerves and examined rabbits’ 
corneas using the Gross-Schultze silver- 
stain method, modified by Stoehr. They 
feel that the cytoplasm of Schwann’s cells 
and the parenchymal cells of the cornea 
together represent a transmitting plas- 
modium in which the nerve fibers are 
situated, After an injury, new Schwann 
cells arise from migrating corneal paren- 
chymatous cells. The corneal cells may or 
may not represent trophic centers of 
nervous clements. (6 figures, 3 refer- 
ences) Ernst Schmerl. 


Reiser, K. A. and Colmant, H. J. 
Changes of the corneal nerves in kerato- 
plasty. Experiments and _ histologic 
studies. Arch. f. Ophth. 157 :314-355, 1956. 


For histologic studies of changes in the 
nerve fibers in corneal transplants and in 
the hosts’ corneas the authors used 18 
rabbits and stained the nervous tissue ac- 


0. Crystalline lens 

1. Retina and vitreous 

2. Optic nerve and chiasm 

3. Neuro-ophthalmology 

4. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


cording to the method of Bielschowsky- 
Gross. Implants from 2 to 467 days old 
were examined. Two days after surgery 
the nerve fibers of the implanted tissue 
showed pronounced degeneration, Retro- 
grade degeneration of nerve fibers of the 
hosts’ corneas was slight. About one 
week after surgery regeneration of the 
hosts’ nerve fibers became noticeable. 
Fibers and Schwann’s cells arose from 
large nerve trunks and polinuclear cor- 
neal cells became connected with the re- 
generating nerve fibers. These so-called 
pre-nervous pathways showed smallest 
granula arranged in rows. Nerve fibers 
seemed to develop from this preformed 
tissue. Another type of regeneration was 
seen two to three weeks after surgery. 
The hosts’ corneas showed nerve fibers 
arranged in geometric patterns. Regen- 
erative innervation of the transplants 
started about 50 days after surgery. (18 
figures, 42 references) Ernst Schmerl. 


Rohen, Johannes. Arteriovenous anas- 
tomoses in the limbus area of the dog. 
Arch. f, Ophth. 157 :361-367, 1956. 

The author studied histologically the 
angle of the anterior chamber and its vas- 
cularization. He did not find a typical 
Schlemm’s canal but large Fontana’s 
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spaces and deep scleral venous plexuses. 
Numerous arteriovenous anastomoses 
were seen especially between branches of 
the anterior ciliary arteries and the large 
intrascleral veins. Epithelioid cells cov- 
ered large areas of the walls of the anas- 
tomoses. The function of this arrange- 
ment of blood vessels is probably the 
regulation of the circulation of the blood 
and aqueous. (4 figures, 8 references) 
ernst Schmerl. 


Tansley, Katharine. Comparison of the 
lamina cribrosa in mammalian species 
with good and indifferent vision. Brit. J. 
Ophth, 40:178-1%2, March, 1956. 

The lamina cribrosa is a network of 
and neuroglial fibers, 
partly continuous with the sclera through 
which the run on their 
way through the back of the eyeball. This 
helps to maintain the rigidity of the 
sclera at this otherwise weak point, In 
the mouse, the rat and the rabbit these 
fibers are very poorly developed while in 
cats, squirrels and monkeys the lamina 
cribrosa is quite well developed. (8 fig- 
ures, 8 references) Morris Kaplan. 


collagen, elastic 


optic fibers 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Niedermeier, Siegfried, Experimental 
investigations into the pathogenesis of 
papilledema. Arch. f. Ophth. 157 :397-406, 
1950. 

The author produced papilledema in a 
number of rabbits by intradural injec- 
tions of Periston followed by vital stain- 
ing. Increase of intracranial pressure 
seems to affect the vascular permeability 
especially in the area of the lamina cri- 
brosa. The sympathetic nervous system 
seems to be involved. However, papil- 
ledema does not seem to develop as part 
of a general edema, but as a local process. 
(4 figures, 18 references) 

Ernst Schmerl. 
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3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Akiya, 5. Determination of phospho- 
rous metabolism in the retina by radio- 
active P*®. Acta Soc. Ophth. Japan 60: 
826-833, July, 1956. 

Radioactive I’ in the form of a phos- 
phate was injected into rabbits. The eyes 
were removed 24 hours after the injec- 
tion. Fractions of phosphorous com- 
pounds were obtained from the retina by 
Schneider's and Schmidt-Tannhauser’s 
procedure, then the specific radioactivity 
was determined in each fraction, Radio- 
active phosphoprotein increased very 
much in the retina during the 24-hour 
period after the injection, next ribo- 
nucleic acid phosphorus and phospho- 
lipid. Radioactive deoxiribonucleic acid 
phosphorus is hardly demonstrable. The 
increase in the radioactive ribonucleic 
acid phosphorus and phosphoprotein is 
greater in light adaptation than in dark 
adaptation. An administration of KCN, 
dinitrophenol or NaF into rabbits prior 
to phosphorous administration impedes 
the increase of the phosphorous com- 
pounds in the retina. (4 tables, 17 refer- 
ences) Yukihiko Mitsui. 


Cohan, Bruce E. Aqueous humor out- 
flow: an experimental study using radi- 
opaque materials. A.M.A. Arch. Ophth. 
55 :792-799, June, 1956. 

The author describes his technique of 
introducing radiopaque materials into the 
anterior chamber of rabbits’ eyes. He il- 
lustrates the path of aqueous outflow 
from the anterior chamber of the rabbit 
through the cilioscleral sinus to the aque- 
ous veins. (5 figures, 18 references) 

G. S. Tyner. 


Erickson, O. F., Feeney, L. and Mc- 
Ewen, W. K. Filter-paper electrophoresis 
of tears. A.M.A. Arch. Ophth. 55 :800-806, 
June, 1956. 
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Using filter-paper electrophoresis, the 
author examined the tears of 20 different 
species of reptiles, birds, and mammals. 
Several species of animals have a “slow: 
moving lysozyme” component, but it has 
only about three-fourths of the electro- 
phoretic mobility of egg-white and hu- 
man lysozyme. All the other animal tears 
tested showed no lysozyme within the 
limits of the test. The tear fluid appears 
to be a true secretion. (1 figure, 1 table, 
7 references) G. S. Tyner. 


Francois, J. and Rabaey, M. The pro- 
teins of the corneal epithelium. Ann. 
d’ocul. 189 :445-458, May, 1956. 

The authors’ studies show the corneal 
epithelium of the ox to contain at least 
four water-soluble protein fractions, of 
which one predominates. None is a lipo- 
protein. One is P.A.S. positive and ts 
probably either a muco- or glyco-protem 
or a glycogen-protein complex. (15 fig- 
ures, 11 references) John C, Locke. 


Kornblueth, W. and Ben-Shlomo, E. 
Glucose utilization of the retina. A.M.A. 
Arch. Ophth. 55:813-817, June, 1956. 

This report deals with the influence on 
the glucose uptake of the retina of some 
substances which cause toxic amblyopia 
and some compounds which damage the 
visual cells. Methyl alcohol, quinine, 
sodium cacodylate, formaldehyde, sodium 
iodate and ozide, physostigmine, isofluro- 
phate (DFP), acetazoleamide (Diamox), 
ethionine, aminopterin and acidosis had 
no effect on the glucose utilization of the 
retina. lodoacetic acid caused a 3O per- 
cent inhibition. (4 tables, 14 references) 

G. S. Tyner. 


Kovalev, D. The role of hyaluronic 
acid and hyaluronidase in the pathology 
of the visual organ. Vestnik oftal. 4:12- 
13, July-Aug., 1956. 

Tests showed that hyaluronidase was 
present in the iris and ciliary body of 


31 normal bulls’ eyes and also in human 
eyes with various diseases. The iris and 
cilary body of glaucomatous eyes either 
have no hyaluronidase activity or it is 
decreased. The author points out that 
there is a certain equilibrium between 
the hyaluronic acid of the vitreous and 
hyaluronidase of the iris and ciliary body 
which is regulated by the central nervous 
system, Inactivation (for unknown rea- 
sons) of hyaluronidase in glaucoma dis- 
turbs the equilibrium. Polymerization of 
hyaluronic acid is increased, the colloids 
of the vitreous absorbs more molecules 
of water, the vitreous swells, and as a 
result there is an increase of the intraocu- 
lar pressure. The pressure also can be in- 
creased because of the slow outflow of the 
aqueous which contains the more viscous 
hyaluronic acid. 
Olga Sitchevska. 


Nachminovitch, |. The permeability of 
the cornea and ways by which medica- 
ments penetrate into the eye. Vestnik 
oftal. 4:3-9, July-Aug., 1950. 

A review of the literature and of pre- 
vious work suggests that the possibility 
of penetration of drugs into the anterior 
chamber by osmosis, diffusion or by bio- 
chemical absorption can be fully rejected, 
This seems improbable, as clinically the 
drugs do penetrate into the eye, The au- 
thor, therefore, used the objective factor 
of time—chronaximetry, that is, the defi- 
nition of the least intervals of time during 
which the action of the neurotropic sub- 
stances used in ophthalmology (atropin, 
pilocarpin,) is manifested. Experiments 
were done on bulls’ eyes, enucleated in 
two or three hours after killing of the ani- 
mal. The technique of the experiments is 
described in detail. In human eyes (15 
tests), drops of atropine or pilocarpine 
were instilled into the eye, the eyeball 
was immediately washed copiously with 
normal saline and the time was watched 
until the action of the drug took place. 


The results of the two series of tests 
showed that the drugs penetrated the 
dead cornea after being in contact with 
the cornea for about eight hours and 
penetrated the living cornea after a few 
seconds. This speedy physiologic process 
is characteristic only of nerve elements. 
Thus, in introducing the alkaloids into 
the eye, their transposition occurs from 
the surface of the cornea, through its 
nervous apparatus, to the iris, possibly 
through the end nerves of the corneal 
tissue. This function of the nervous ele- 
ments is named conditionally by the au- 
thor “the molecular-kinetic property” of 
the nervous tissue, which needs further 
experimental work. findings 
might throw more light on the trophic 
function of the nervous system and on 
the nutrition of avascular tissues. 

Olga Sitchevska. 


Positive 


Renard, G. and Bouzas, A. Tolerance 
and activity of isonicotinylhydrazine 
(I.N.H.) in ophthalmology. Arch. d’opht. 
16 :253-200, April-May, 1956. 

The authors review the literature on 
the hydrazide of isonicotinie acid in the 
treatment of systemic and ocular tuber- 
culosis. They refer particularly to the 
studies of Simonelli and Rizzini, con- 
firmed by Bruna et al., which showed that 
the blood-aqueous barrier was permeable 
to IL.N.H. and that the concentration of 
this substance in the aqueous was ele- 
vated seven times more after subconjunc- 
tival administration than after systemic. 
Renard and Bouzas studied the toler- 
ance of the ocular tissues to instillations 
and injections of the drug. They found 
that instillations were well tolerated and 
that subconjunctival injections were well 
tolerated in daily dosages up to 50 mg. 
in the rabbit and up to 25 mg. in man. 
In the rabbit intracorneal injection was 
also well tolerated, as were injections into 
the anterior chamber in doses equal or 
inferior to 5 mg. Intravitreal injections, on 
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the other hand, produced disorganization 
in doses of 5, 7.5, and 10 mg. Retrobulbar 
injections in doses of 5 to 25 mg. were 
well tolerated. 

In experimental tuberculosis of the 
rabbit, I.N.H. by subconjunctival injec- 
tion prevented the appearance of inflam- 
matory lesions when administered soon 
after inoculation. The lesions healed in 
about a month when the drug was ad- 
ministered daily before the twenty-first 
day after inoculation, P. Thygeson. 


Schweer, G. and Karell, E. Glucosa- 
mine of the vitreous body. Third report. 
Arch, f. Ophth. 157 :422-428, 1956. 


The authors continued their studies 
and found that the vitreous fluid of beef 
is much richer in hyaluronic acid than the 
fibrils. The concentration of glucosamine 
in the posterior half of the vitreous body 
is much higher than in the anterior parts. 
It seems to be doubtful whether the cili- 
ary body is a primary source of hyalu- 
ronic acid, (3 tables, 22 references) 

Ernst Schmerl. 


Takagi, Y. and Hama, H. Distribution 
of 6-glucuronidase in ocular tissues. Acta 
Soc. Ophth. Japan 60 :653-658, July, 1956. 

The $-glucuronidase is extracted from 
various tissues of animal eyes and the 
activity of this ferment is measured by 
Talalay-Fishman’s method, In most ani- 
mals the activity of this ferment is most 
vigorous in the uvea, particularly in the 
cihary body, then in the retina and 
choroid, It is very weak in the lens, vitre- 
ous and serum. Among animals cats have 
the highest level of this ferment. This fer- 
ment increases in the secondary aqueous. 
When such agents as phenol, phenol- 
phthalein and menthol are administered 
for four days before killing the animal, the 
activity of the ferment in the uvea is 
considerably suppressed, but that in the 
liver is not. (12 figures, 18 references) 


Yukihiko Mitsui. 
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Wudka, E. and Leopold, I. H. Experi- 
mental studies of the choroidal vessels. 
A.M.A. Arch. Ophth. 55:857-885, June, 
1956. 

The authors discuss the innervation of 
the choroid and the results of their study 
of the action of a large number of drugs 
on the vessels of this structure. The cili- 
ary nerves supplying the choroid contain 
sympathetic, parasympathetic, and sen- 
sory fibers, This long, concentrated and 
informative report cannot be adequately 
abstracted, (11 figures, 5 tables, 142 ref- 
erences) G. S. Tyner. 


Wyt, L. and Schwab, F. Temperature 
changes in the vitreous after ultrasonic 
radiation. Strahlentherapie 99 :6000-009, 
1956. 

The authors show that exposure for 
one minute of the living rabbit's eye to 
ultrasound waves of intensities compara- 
ble to those used therapeutically raises 
the temperature of the vitreous signif- 
icantly. Continuous application of sound 
with an intensity of 1.25 Watt/cm. gives 
rise to a temperature increase of 0.87° C. 
With impulse sound irradiation with 
sufficient tactile proportions (1:5, 1:10) 
even high intensities or amplitude peaks 
can be irradiated into tissue without es- 
sential increase of temperature. (2 fig- 
ures, 6 tables, 13 references) 


F. Haessler. 


Yamaji, RK. and Matsumoto, T. Re- 
generation of visual purple, I. Effect of 
methionine. Acta Soc. Ophth. Japan 60: 
833-837, July, 1956. 

The regeneration of the visual purple 
is accelerated when methionine, homo- 
cysteine or cysteine is injected into frogs 
before killing the animals. Homocysteine 
and cysteine have a reverse action, Para- 
chlormercuribenzoate also inhibits the 
regeneration of visual purple by itself 
and it also suppresses the accelerating 
effect of methionine. Both of these inhibi- 


tions are, however, removed by an addi- 
tion of reduced glutathione. The authors 
suggest that the SH-groups in methio- 
nine play an important role in accelerat- 
ing the regeneration of visual purple. (1 
figure, 1 table, 8 references) 


Yukihiko Mitsui. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 

Christoferson, K. W. and Ogle, K. N. 
The effect of homatropine on the accom- 
modation-convergence association. A.M.A. 
Arch. Ophth, 55:779-791, June, 1956. 

The accommodative convergence is de- 
fined as that portion of the total con- 
vergence of the eyes that is initiated by 
the stimulus to accommodation by virtue 
of the accommodation-convergence syn- 
kinesis. Some think that the association 
is a labile one and is entirely learned, and 
others believe that the association of the 
two functions is innate and generally in- 
variable. There are also those who com- 
bine these concepts. 

Ten nonpresbyopic persons served as 
subjects for this study of the effect of 
homatropine. The authors conclude that 
the ratio of the accommodative conver- 
gence to an accommodation-stimulus 
change, the (A-C)/A ratio increases 
markedly with increasing degrees of cy- 
cloplegia produced by homatropine. They 
believe that the effect of age on the ac- 
commodative mechanism is fundamen- 
tally different from the effect of drugs 
which partially paralyze the ciliary mus- 
cle and where the (A-C)/A ratio remains 
more or less normal. (7 figures, 18 refer- 
ences) G. S. Tyner. 


Gardiner, Peter A. Observations on the 
food habits of myopic children. Brit. Med. 
J. 2:699-700, Sept. 22, 1956. 

It was found that myopic children are 
more particular about their sources of 
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first-class protein than other children. 
Further study is needed to establish a 
definite correlation of these two data. (1 
hgure, 3 tables, 3 references) 


Irwin E. Gaynon. 


Hallden, Ulf. An optical explanation of 
Hering-Hillebrand’s horopter deviation. 
A.M.A. Arch. Ophth, 55 :830-835, June, 
1956. 


An equation is presented to explain 
Hering-Hillebrand’s horopter deviation, 
the validity of which is limited to the cen- 
tral part of the longitudinal horopter. (2 
figures, 9 references) G. S. Tyner. 


Miles, Paul W. Optics and visual physi- 
ology. A.M.A. Arch. Ophth. 55 :888-908, 
June, 1956. 

The annual review of optics and visual 
physiology has been written in a very in- 
teresting and readable fashion. (187 ref- 
erences) G. S. Tyner. 


Prince, J. H. and Fry, G. A, The effect 
of errors of refraction on visual acuity. 
Am, J. Optometry 33 :353-373, July, 1956. 

The effect on visual acuity of various 
degrees of ametropia, induced by placing 
various ophthalmic lenses before the eyes, 
was tested on several subjects. The acuity 
was tested on the Landolt “C,” which 
was presented in eight different direc- 
tions in random order. Kesults were an- 
alyzed statistically. The tests were re- 
peated for plus spheres and also for 
astigmatism from plus cylinders with or 
against the rule, Tests performed in the 
morning were compared with tests on the 
same subjects done in the evening to de- 
termine the possible effect of fatigue. 
Visual efficiency, if anything, tended to 
improve rather than diminish toward the 
end of the day. Paul W. Miles. 


Remberg, Heinrich, The Purkinje shift 
in redgreen blindness and its diagnostic 


meaning. Arch. f. Ophth. 157 :412-421, 
1956. 

The author describes a photometric 
procedure which permits exact measure- 
ments of various states of adaptation in 
dim light. Details of methods and theory 
are discussed at length. (1 figure, & refer- 


ences) Ernst Schmerl. 


Westheimer, G. and Mitchell, A. M. 
Eye movement responses to convergence 
stimuli. A.M.A. Arch. Ophth. 55:848- 
856, June, 1956. 


The experiments were carried out to 
ascertain the time characteristics of eye 
movements elicited by the presentation of 
visual stimuli in horizontal disparity. 
Photographic eye movement records were 
obtained showing responses to conver- 
gence and convergence relaxation stimuli. 
Convergence movements show a feaction 
time of about 0.15 to 0.20 second, A 1.5 
degree convergence movement takes 
about 0.4 second to be completed, not 
including the reaction time. Higher levels 
of convergence take longer to reach. The 
final convergence level is often as much 
as a degree or so less than the stimulus 
without any reports of diplopia on the 
part of the subject. (7 figures, 8 refer- 
ences) G. S. Tyner. 


5 
DIAGNOSIS AND THERAPY 


Barraquer-Moner, J. and Muinos 
Simon, A. Lamellar scleral resection: the 
indications, technique, and results. Arch. 
d'opht. 16 :154-164, 1956. 

The authors describe the operation of 
scleral resection and mention that the 
original penetrating resection of Lind- 
ner, which was technically difficult and 
subject to complications, has been re- 
placed, except in certain severe cases in- 
curable by other means, by the lamellar 
technique. This operation, which is al- 
most without danger, retains all the ad- 
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vantages of the Lindner procedure. 
Created for the treatment of retinal de- 
tachment, the operation has also been 
used with success in the treatment of 
severe myopia. The authors then review 
in detail the indications for the opera- 
tion, mentioning particularly detachment 
in aphakic patients, in myopes, in cases 
of retraction of the vitreous, in large dis- 
insertions, and in recurrences. In addition 
they advocate its use in high myopia with 
sclerochoroidal degeneration, and after 
the operation of Fukala to correct the 
residual astigmatism and to ameliorate 
the sclerochoroiditis. They describe the 
technique in detail, stress the importance 
of locating the resection as near the equa- 
tor as possible where its effect will be 
greatest, and call attention to the neces- 
sity of avoiding the vortex veins. They 
report satisfactory improvement in 73 
percent of cases of myopia, and cure of 
detachment in 82 percent. 


P. Thygeson. 


Bonnet, P. and Bret, P.-V. Tomogra- 
phy of the intracranial carotid artery. 
J. Med. Lyon, 37 :531-539, July 5, 1956. 

During the past two years the authors 
have X rayed the skull of all patients 
with suspected atheromatous plaques of 
the carotid, particularly those with ob- 
vious atheromata of the retinal vessels, 
using the technique of tomography 
(planigraphy). This method gives a sec- 
tion through the carotid at a specific 
level with blurring of all the structures 
lying anterior and posterior to the plane 
desired. The authors feel that this gives 
them information that routine X rays 
omit and that it is a valuable adjunct to 
arteriography. (12 figures) 


David Shoch. 


van Boort, H. J. J., Warmoltz, N. and 
Winkelman, |]. Bb. Colour photography of 
the human retina with a discharge flash- 
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lamp. Med. & Biol, Illustration 6 :166-170, 
July, 1956. 

The authors describe a quartz discharge 
flashlamp which they used in the Zeiss 
Nordenson camera and obtained colored 
photographs of the fundus which are su- 
perior to those taken with other sources 


of light. (4 figures, 6 references) 
F. H. Haessler. 


Evans, ?. Jameson. Corneal needle—a 
modification. [brit. J. Ophth. 40:189, 
March, 1956, 

The axis of the eye ts antero-posterior 
rather than side to side. The suture is 
pulled through more easily with this new 
needle. (1 reference) Morris Kaplan. 


Fronimopoulos, J. and Dimitrion, T. 
Clinical and physiologic observations on - 
the subconjunctival and retrobulbar in- 
jection of air. Arch. d’opht. 16:137-142, 
1956. 

The authors have found subconjune- 
tival injection of air a very useful thera- 
peutic agent to promote absorption of 
subconjunctival hemorrhages from differ- 
ent causes. No therapeutic effect was 
noted in inflammations of the anterior 
segment nor in hemorrhages of the pos- 
terior segment. Retrobulbar injections of 
air were without effect on hemorrhages 
of the fundus, but had some influence on 
ocular tonus. Immediately after injection 
a sharp increase in tonus of 10 to 15 mm. 
of Hg was noted. This increase was main- 
tained for 20 to 60 minutes and was fol- 
lowed by a drop to between 2 and 5 mm. 
above the base pressure. This slight ele- 
vation was maintained for several days. 
The authors explain this tonus effect as 
a result of action on the ciliary ganglion 
in the course of which an initial inhibition 
of parasympathetic fibers is followed by 
an inhibition of sympathetic fibers. 

Thygeson. 


Lossius, H. M. Transitory visual dis- 
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turbances after ventriculography. Acta 
psychiat. et neurol. Scandinay. 31:81-86, 
1956. 


Three cases of disturbance of vision as 
a direct result of ventriculography are 
reported, In all patients there was dimi- 
nution of vision (to complete blindness 
in one) and a homonymous defect in the 
left lower quadrants, The disurbances are 
rare and transitory and are ascribed to a 
derangement of the vasomotor control of 
cerebral vessels. F. H, Haessler. 


Mehta, K. H. A new occluder. Brit. J. 
Ophth. 40:188, March, 1956. 

A new occluder is briefly described 
which was patterned after the Doyne’s 
occluder which adheres to the posterior 
surface of spectacle glass, It differs from 
the older one in that it is composed of 
soft, flesh-colored, plastic material. (4 fig- 
ures) Morris Kaplan. 


Noyori, S. and Tanaka, H,. A hand 
retinal camera. II. Acta Soc. Ophth. 
Japan 60 :821-825, July, 1956. 

A new hand retinal camera is described. 
It is based on the principle of the direct 
ophthalmoscope with monoflex camera 
and electric flash light. It is very handy 
but is still efficient. The exposure time 
of 1/500 second does not allow blurring 
of the picture by shaking, thus 90 percent 
of the exposures are successful. (10 fig- 
ures, 1 reference) 


Yukihiko Mitsui. 


Sjogren, Henrik. Keratoplasty with 
punch forceps. Tr. Ophth. Soc. U. King- 
dom 75 :321-325, 1955. 


The author has had a punch forceps 
made that will give a graft and a hole of 
the same size with perpendicular sides. 
Both jaws move against each other 
Punches of 3, 4 and 5 mm. diameter have 
heen made by Stille of Stockholm, Swe- 
den. (6 figures, 2 references) 

Beulah Cushman. 


ABSTRACTS 


Swan, Kenneth C. Resection under 
Tenon’s capsule. A.M.A. Arch. Ophth. 
55 :836-840, June, 1956. 

This paper on the technique and advan- 
tages of resection under Tenon’s capsule 
is a supplement to a previous one by the 
same author. (5 figures, 5 references) 

G, S. Tyner. 


6 
OCULAR MOTILITY 


Burian, Hermann M. Treatment of am- 
blyopia ex anopsia with eccentric fixa- 
tion. lowa St. M. Soc. J. 46:449-455, Aug., 
1956. 

Burian reports 42 cases of strabismus 
in 35 of which there was amblyopia with 
eccentric fixation and in seven amblyopia 
with central fixation. In spite of the 
classical teaching that occlusion of the 
“good” eye simply reinforces eccentric 
fixation in the amblyopic eye, Burian re- 
ports an almost uniform improvement in 
vision in the younger children and in 
those whose cooperation was good, He 
emphasizes that complete occlusion is 
necessary and that it must be continued 
even after 20/20 vision is obtained since 
there is some tendency to regression in 
an amblyopic eye. He presents graphic 
data on six patients; five treated success- 
fully and one failure. 

In a field where “clinical impressions” 
are rife and where there ts very little im- 
partial evaluation of results, this short 
paper is a model of restraint and 
jectivity. (6 figures, 9 references) 


David Shoch. 


ob- 


Mannironi, R. and Toselli, C. Clinical 
contribution to the study of recurrent and 
alternating external ophthalmoplegias. 
Riv. oto-netro-oftal. 33:223-238, May- 
June, 1955. 

The author describes a case of recur- 
rent and alternating external ophthalmo- 
plegia. Emphasis is placed on the electro- 


ABSTRACTS 951 


encephalographic characteristics and 
their significance. (11 references) 
William C, Caccamise. 


de Muelenaere, H. The nonsurgical 
treatment of concomitant strabismus at 
Westminster Eye Hospital, London. Ann. 
d’ocul. 189 :402-415, April, 1956. 

The methods in use at the Westminster 


Eye Hospital are described. 
John C. Locke. 


7 
CONJUNCTIVA, CORNEA, SCLERA 

Blaxter, P. L. Conjunctival lymphoma 
treated by X ray. Tr. Ophth. Soc. VU. 
Kingdom 75 :315-320, 1955. 

A 22-year-old woman with a family 
history of tuberculosis had a conjunctival 
swelling. A histologic diagnosis of lym- 
phoma was made and the lesion disap- 
peared after a single dose of 300 r at 130 
kV within three weeks. (4 figures, 7 refer- 
ences) Beulah Cushman. 


Bonnet, P. Corneal involvement in 
vernal catarrh, Arch. d’opht. 16:143-153, 
1956. 


The author notes the paucity of knowl- 
edge on the pathogenesis of vernal 
catarrh and the multiplicity of the clini- 
cal manifestations of the disease. He 
mentions the rarity of the condition in 
France, and that in 23 years in an active 
university clinic he saw personally only 
50 cases. After reviewing the conjunctival 
features of the disease, of which papillary 
hypertrophy is the most prominent, Bon- 
net considers the corneal changes, stress- 
ing that the limbal and corneal changes 
differ essentially from the vascular pan- 
nus of trachoma. These changes he be- 
lieves are papillary in type. He deseribes 
in detail the limbal and corneal changes 
in three cases and illustrates them with 
three plates in color, In one case there 
were cystic formations at the limbus sug- 


gesting by their position the limbal folli- 
cles of trachoma but easily differentiable 
from the latter by biomicroscopic exami- 
nation. P. Thygeson. 


Greaves, D. P. Bowen's disease of the 
cornea. Tr. Ophth. Soc. U. Kingdom 75: 
311-314, 1955. 

A woman, 8&1 years of age, was re- 
ported to have an intra-epithelioma of 
the cornea, after histologic examination. 
Another part of the limbus showed only 
epithelial hyperplasia, The lesion was 
treated with superficial application of 
X rays in daily doses of 400 r five days a 
week (total 5,000 r). (2 figures, 6 refer- 
ences) Beulah Cushman. 


Gurd, D. P. Treatment of corneal in- 
fections due to Pseudomonas pyocyaneus 
with polymyxin B sulphate ointment. 
Brit. J. Ophth, 40:159-166, March, 1956. 

In two cases of suspected but not bac- 
teriologically proved pseudomonas infec- 
tion of the cornea, the lesion disappeared 
after the application, four times daily, of 
an ointment containing 10,000 units of 
polymyxin B sulfate and 500 units of ba- 
citracin per gram. In a controlled series of 
corneal infections in rabbits, treatment 
with the ointment gave very encouraging 
results. (12 figures, 3 references) 

Morris Kaplan 


Janert, H. Precancerous conditions of 
the cornea and conjunctiva. Arch. f. 
Ophth. 157 :380-396, 1956. 

The author describes clinically and his- 
tologically a case of Bowen's disease of 
the corneae and two cases of erythro- 
plasia of the conjunctiva. The patient 
with Bowen's disease had pronounced 
facial keratomas; this supports the view 
that Bowen's disease is a kind of dyskera- 
tosis. Excision of the suspicious tissue 
seems to be indicated. (11 figures, 53 ref- 
erences) Ernst Schmerl. 
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Jawetz, E., Thygeson, P., Hanna, L., 
Nicholas, A. and Kimura, S. Antibodies 
to APC virus type 8 in epidemic kerato- 
conjunctivitis. Proc. Soc. Exper. Biol. & 
Med, 92 :91-95, May, 1956. 

The sera from patients with epidemic 
keratoconjunctivitis in Japan, Italy, 
Switzerland, and North America contain 
neutralizing antibodies to APC virus 
type 8. Paired sera from such patients 
show a significant rise in neutralizing 
antibodies to APC virus type &. These 
antibodies are present for a limited period 
after the onset of the disease. The con- 
stant association of epidemic keratocon- 
junctivitis and APC virus type 8 suggests 
that this agent, or an antigenically related 
virus is a factor in the etiology of this 
disease. (4 tables, 8 references) 

Irwin EF, Gaynon. 


Pick, Walter. Parinaud’s oculoglandu- 
lar syndrome. |. l’ediat., 49 :316-319, Sept., 
1956. 

The author presents a case of Pari- 
naud’s syndrome that is of unusual inter- 
est in that the presenting complaint of 
the patient was a preauricular mass. At- 
tention was drawn to the eyes only be- 
cause of an apparent squint which was 
actually the result of an edema of the upper 
lid. Response to oral tetracycline and 
local sulfathiazole was prompt. (2 figures, 
12 references) David Shoch. 


UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Boeke, Wilhelm. Benign tumors of the 
iris. Arch. f. Ophth, 157 :368-379, 1956. 

The author studied a tumor of the iris. 
The eye had been removed because the 
tumor kept growing and malignancy had 
to be taken into consideration. The sec- 
tions were stained with hematoxylin and 
eosine, van Gieson, Malory and Gomori 
stainings. The question arose whether 
the tumor is a leiomyoma or a neuroma. 
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The author feels that a differential di- 
agnosis can only be made when a thionin- 
tartaric acid inclusion staining is made. 
The demonstration of myoglia is not con- 
sidered sufficient proof for the presence 
of a leiomyoma. Structural similarities in 
myogenic and neurogenic tumors of the 
iris cannot be explained by a common em- 
bryonic background, (5 figures, 28 refer- 
ences) Ernst Schmerl. 


Goldberg, 1. K. Malignant melanoma 
of the iris: case report and brief review 
of the literature. Sinai Hosp. J. 5:83-89, 


April, 1956. 


The author's study of an eye and a re- 
view of the literature suggests that 
demonstration by gonioscopy of invasion 
of the filtration angle by a tumor of the 
iris is an indication of malignancy and 
justifies immediate enucleation, In_ the 
patient described, mobility of one seg- 
ment of the iris was impaired and there 
was evidence of a heavily pigmented 
tumor in the posterior part of the iris. 


F. H. Haessler. 


Offret, G. and Haye, C, Results ob- 
tained in the treatment of uveitis by cor- 
tisone. (Five years’ experience.) Arch. 
d’opht. 16 :261-273, April-May, 1956. 

The authors report the use of cortisone 
or hydrocortisone treatment in 150 cases 
of acute and chronic uveitis, of which 110 
were chronic iridocyclitis, 20 were cho- 
roiditis, and 20 were acute iridocyclitis, 
In the 110 cases of chronic iridocyclitis, 
all but 36 were classified as manifesta- 
tions of one of the uveitis syndromes or 
as having a presumptive cause. The hor- 
mones were used topically and in some 
instances systemically. The results of 
treatment are given in detail. The steroids 
proved to be very efficacious in acute 
iridocyclitis and caused a return to nor- 
mal tension in 60 percent of the cases of 
uveitis with hypertension. Treatment was 
much less efficacious in the chronic forms 
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of uveitis, especially in uveitis associated 
with the menopause. The effect was poor 
in the cases of Fuchs’s syndrome and 
in certain cases of iridocyclitis of rheu- 
matic origin. Results were only fair in 
uveitis believed to be due to tuberculous 
allergy or to focal infection. Best results 
were obtained in post-traumatic uveitis, 
in iridocyclitis accompanying interstitial 
keratitis, and in sympathetic ophthalmia. 
Theré were unfortunately a number of 
cases of uveitis which responded brilli- 
antly to the hormones, only to relapse 
sharply when their use was discontinued. 
P. Thygeson. 


Yoshida, E. Experimental studies on 
the pathogenesis o1 idiopathic uveitis. 
Acta Soc. Ophth. Japan 60 :642-653, July, 
1956. 

The allantoic fluid from chick embryos 
older than 13 days of incubation causes 
a uveitis in rabbits when injected into the 
vitreous. The uveitis is transferable when 
the vitreous of the inflamed eye is in- 
jected intravenously into other rabbits. 
The allantoic fluid of younger embryos 
does not cause such a uveitis. The al- 
lantoic fluid of old chick embryos is 
antigenic ; and this fact is proved by the 
author by the precipitation reaction, (12 
tables, 26 references) 


Yukihiko Mitsui. 


Zarrabi, M. and Parhami, Y. A case of 
Still’s disease with ocular complications. 
Arch, d’opht. 16:177-179, 1956. 

The authors report the case of an eight- 
year-old girl with Still's disease commenc- 
ing at the age of six years. Simultane- 
ously with the onset of the joint disease a 
bilateral iridocyclitis occurred which be- 
came chronic and was complicated by 
band-shaped keratopathy. Systemically, 
in addition to the arthritis, there was 
fever, tachycardia, enlargement of the 
liver and spleen, malnutrition, and pro- 
trusion of the abdomen. Cortisone was 


given systemically and topically in the 
eyes with spectacular amelioration which 
has persisted. Cortisone has been instilled 
into the conjunctival sac once daily since 
the beginning of treatment, Although the 
liver and spleen have remained enlarged, 
the child has been able to return to nor- 
mal activity. P. Thygeson. 


9 \ 

GLAUCOMA AND OCULAR TENSION 

Baron, J. B., Payrau, P. and Bessine- 
ton, J. C. Nocturnal variations in the or- 
ganic and inorganic ion content of the 
serum in patients with chronic ocular hy- 
pertension (also variations under the in- 
fluence of antithyroid drugs). Bull. et 
mém. Soc. frang. d’opht. 68 :492-497, May, 
1955, 

Variations in the quantities of organic 
and inorganic ions in the serum of pa- 
tients with chronic glaucoma were estab- 
lished. These variations could be caused 
by light, darkness, and provoked by anti- 
thyroid drugs. Two main groups were 
distinguished : in the first group inorganic 
and organic ions showed variations, glob- 
ulins disappeared, ~ globulins increased 
and the ocular tension rose in reduced il- 
lumination, and antithyroid drugs were 
ineffective; in the second group only the 
organic ions showed variations, darkness 
caused a decrease in a, $, and y globulins 
and raised the ocular tension, antithyroid 
drugs induced a return of the ion content 
of the serum to normal values and re- 
duced the ocular tension. (3 tables) 


Alice R. Deutsch. 


Cambiaggi, A., Spurgeon, W. M. and 
Spurgeon, R. Diurnal changes in eosino- 
phile count. A.M.A. Arch. Ophth. 55:765- 
778, June, 1956. 

In these experiments 35 glaucomatous 
and 14 normal eyes were used. In about 
one quarter of the cases of chronic sim- 
ple glaucoma there was a high correla- 
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tion between the diurnal variations of the 
intraocular pressure and of the number 
of circulating eosinophiles. None of the 
normal eyes showed a relation between 
the appearance of the aqueous veins, on 
the one hand, and the eosinophile count 
and intraocular pressure, on the other; 
however, such a relation was found in 
six of the 30 glaucomatous eyes in which 
the aqueous veins were studied, (2 fig- 
ures, 10 tables, 33 references) 
G, 5. Tyner. 


Fukumoto, H. The influence of auto- 
nomic drugs upon ocular tension. II and 
III. Acta Soc. Ophth. Japan 60:157-163, 
and 357-363, March and May, 1956, 

This 1s a study of eyeball compression 
tests after administration of some auto- 
nomic drugs. After an instillation of 
homatropine or epinephrine in normal 
eyes, compression of the eyeball produces 
a reduction in the tension. After pilo- 
carpine there is no such reduction in the 
tension, but there seems to be a delay 
in the recovery of the original tension 
after the compression. 

Fukumoto further studied the effect of 
the combined administration of several 
drugs to cause a simultaneous blocking 
of both of the autonomic nerves or to 
cause a stimulation of one nerve with a 
blocking of another, He concludes that 
by a sympathetic stimulation, the sup- 
pression of aqueous production over- 
whelms that of the aqueous outflow to re- 
sult in a greater lowering of ocular ten- 
sion by eyeball compression. By a para- 
sympathetic stimulation, acceleration of 
the aqueous production overwhelms that 
of aqueous outflow to result in a smaller 
lowering of tension by compression. 
(7 figures, 4 tables, 38 references) 

Yukihiko Mitsui. 


Gittler, R. and Pillat, B. The use of BC 
48 in the therapy of giaucoma., Arch. f. 
Ophth. 157 :473-494, 1956. 


48 is decamethy!en-bis-( N-methyl- 
carbaminonyl - m-trimethyl - ammonium- 
phenol). In 67 eyes of 53 patients with 
glaucoma it was found to be as good a 
miotic as DFP and one which is easily 
soluble in water and does not deteriorate 
rapidly. In two-thirds of the patients a 
satisfactory reduction of tension was 
achieved, among them some who had 
been given other miotics without effect 
(3 figures, | table, 22 references) 

F. H. Haessler. 


Gormaz, A. Ridley’s operation: late fol- 
low-up on two cases. Arch. chil. de oftal. 
12 :144-146, Aug.-Dec., 1955. 

The author presents two cases of im- 
plantation of an acrylic lenticulus. In one 
of them, several months after surgery, 
the patient had several attacks of intis 
and the lenticulus was luxated nasally 
into the anterior chamber, It had to be 
removed two years after its original in- 
sertion. In his second patient gonioscopic 
studies in several episodes of acute rise 
in tension revealed extensive anterior 
peripheral synechiae. The glaucoma was 
finally relieved by cyclodyalysis and a 
peripheral iridectomy. Walter Mayer. 


Heinsius, E. and Maass, K. Glaucoma 
operation with blunt and sharp dia- 
thermy. Klin. Monatsbl. f. Augenh. 128: 
414-425, 1956. 

One row of diathermy application is 
made 6 to 8 mm, from the limbus with a 
ball electrode (70-90 m A for 5 to 8 sec- 
onds). In addition about four perforating 
applications (2 mm, needle) are made in 
the same area, for escape of vitreous. 99 
eyes were operated on and out of 67 eyes 
with chronic simple glaucoma 49 could 
be stabilized. The operation is advised 
when a fistulating Operation is too dan- 
gerous, or in hemorrhagic and secondary 
glaucoma. (5 figures, 4 tables, 27 refer- 
ences) Frederick C. Blodi. 


ABSTRACTS 955 


Huerkamp, B. Evaluation of intraocu- 
lar pressure curves. Klin. Monatsbl. f. 
Augenh. 128 :394-400, 1956. 


It is emphasized that mean values (for 
a day or week) are more important than 
the peak values. The amplitude between 
the lowest and the highest reading in- 
creases in glaucoma and then the highest 
readings are often in the evening. The 
diurnal curve may become inverse, (8 
figures, 2 tables, 11 references) 

Frederick C. Blodi. 


Kapuscinski, Witold Juliusz. Clinical 
value of iridencleisis and cyclodiathermy 
as operations in lower intraocular pres- 
sure. Klinika Oczna 25:85-96, 1955. 

The latter is the only bloodless opera- 
tion, but to be successful requires pre- 
cision in dosage. For cyclodiathermy the 
round tip is used at 7 mm. from the lim- 
bus, 12 to 15 applications of 15 seconds 
each are made, The tension was lowered 
in 22 of 26 eyes. Transient increase in 
pressure during the operation was seen in 
two cases. Iridencleisis is considered bet- 
ter than the Elliot and Lagrange opera- 
tions. It was successful in 26 of 28 cases. 
Occasionally the author excised one of 
the iris pillars leaving the other one for 
the iridencleisis. (2 tables, 39 references) 

Sylvan Brandon. 


Kelly, T. Stuart-Black. Some results 
of the Preziosi operation. brit. J. Ophth. 
40 :222-224, April, 1956. 

A trephine operation is described which 
employs the cautery to make the trephine 
hole. The report covers a three-year sur- 
vey and 46 eyes. Of the eyes operated 
upon for chronic simple glaucoma, 93 
percent developed normal tension (25 
mg. or below). The Preziosis operation 
was described in 1924 but was promptly 
discarded; mention of this cautery 
method of surgery is difficult to find to- 
day. The results in this series justify the 
review of the procedure. The anesthesia 


can be similar to that ordinarily em- 
ployed for glaucoma surgery. A conjune- 
tival flap is prepared as in an iridencleisis. 
An ordinary glavanocautery is used at 
red heat and is passed through the lim- 
bus into the angle by one or more sweeps, 
similar to the ab externo incision. The 
escape of aqueous cools the cautery and 
helps avoid damage to the underlying 
structures. A pointed cautery is advised 
and the puncture hole should be large 
enough to admit an iris repositor. This 
puncture may be enlarged with the cau- 
tery or scissors, If the iris is burned it ts 
of no consequence, Should it prolapse 
into the wound, it is perforated with the 
cautery and then reposited. A variation 
of the method is to bend the cautery poimt 
to the angle of a keratome and then use 
it as a keratome. If the not 
budge into the hole, the cautery may be 
withdrawn and an iridectomy or inclusion 
operation performed at this point. Closure 
is by the usual method, with atropine and 
an antibiotic ointment and patch to con- 
clude the procedure, Reaction is mini- 
mal and the patient is allowed up in 24 
hours, Complications were few. There 


iris does 


was one case of lens injury due to mis- 
direction of the keratome. With the ab 
externo approach thermal cataract would 
be avoided. Successful drainage is 
achieved because a hard ring of scar tis- 
sue is produced, which is a barrier to 
fibroplasia. The results in secondary glau- 
comas were poor in the few hemorrhagic 
cases cited, but good in those due to uve 
tis. (4 references) 
Lawrence L.. Garner. 


Langham, M. E. and Lee, P. M. Ac- 
tion of the carbonic anhydrase inhibitor 
diamox on the formation of the aqueous 
humour. Tr. Ophth. Soc. U. Kingdom 
75 :229-243, 1955. 

It was concluded that diamox reduces 
the rate of flow of the aqueous humor 
and disturbs the normal distribution of 
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bicarbonate between the blood and the 
aqueous humor and the possible causes of 
these changes are discussed, (4 figures, 2 
tables, 12 references) 

Beulah Cushman. 


Martins Rocha, J. Etiology of second- 
ary glaucoma. Rey. brasil. oftal. 15:153- 
161, June, 1956. 

The author very briefly reviews the 
different types of secondary glaucoma; 
in cases of inflammation, the secondary 
glaucoma may be produced during the 
inflammation or after it. He mentions 
glaucoma due to contusion and due to 
penetrating injury, glaucoma secondary 
to alterations in the shape of the lens 
such as microphakia or luxation of the 
lens, glaucoma secondary to iris atrophy, 
to alterations in the retinal vascular sys- 
tem, to retinal detachments and to intra- 
ocular hemorrhage. Walter Mayer. 


Khyne, J. L., Usar, M. C. and Carriker, 
KR. Idiopathic hypoparathyroidism and 
bilateral congenital glaucoma in the neo- 
natal period, Pediatrics 18 :448-454, Sept., 
1956. 

This is evidently the first reported case 
of idiopathic hypoparathyroidism in a 
newborn. The bilateral glaucoma ap- 
peared at the age of three months with 
steamy enlarged corneas, some proptosis, 
and tension of 50 in each eye. From the 
eleventh day, the infant had received 
large doses of vitamin D, phenobarbital 
(for convulsions), antibiotics, and a cal- 
cium-rich diet. Gonioscopy was negative. 
Miotics and diamox seemed ineffective, 
so several goniopunctures, goniotomy, 
and cyclodialysis were done, The glau- 
coma was considered to be unrelated to 
the general disease. (1 figure, 1 table, 16 
references) Paul W. Miles. 


Smith, Redmond, Concerning glaucoma 
and retinal venous occlusion. Tr. Ophth. 
Soc. U. Kingdom 75 :265-279, 1955. 


Occlusion of the central vein may cause 
rubeosis iridis, and other conditions such 
as diabetic retinopathy, Eales’s disease, 
retinal detachment and glaucoma may 
also produce rubeosis iridis, The relation 
of central vein occlusion as a complica- 
tion of glaucoma, or whether the basic 
fault lies in an anatomic anomaly in the 
configuration of the angle of the anterior 
chamber is discussed, with the presenta- 
tion of six cases and three pathologic 
specimens. In the material studied it 
would seem that thrombotic glaucoma 
was superimposed on primary glaucoma; 
a glaucoma was present in the other eye. 
(8 figures, 13 references) 

Beulah Cushman. 


Sourdille, G. V., Legrand, J. and Che- 
vannes, H. Synergism of diamox and 
surgery. Tr. Ophth. Soc. U. Kingdom 75: 
245-247, 1955. 

Diamox was effective in lowering intra- 
ocular pressure in most primary or sec- 
ondary glaucoma. Pressure began to fall 
in half an hour, the action was reversible 
and control of the pressure was short. 
lived. The optimal dose was 250 mg. 
twice a day. Some patients complained 
of nausea and anorexia. The synergism 
of myotic drugs and diamox was impres- 


sive. Beulah Cushman. 


10 
CRYSTALLINE LENS 


Duthie, O. M. Bilateral cataract extrac- 
tion. Tr. Ophth. Soc. U. Kingdom 75 :25- 
31, 1955. 

Bilateral intracapsular cataract extrac- 
tion with its many advantages becomes 
a necessary consideration in order to pre- 
serve binocular single vision in younger 
patients. Beulah Cushman. 


Giilkes, Cataracts associated with 
local and general neurodermatitis. 
Ophth. Soc. U. Kingdom 75 :301-310, 1955. 


ABSTRACTS 


Two patients with cataract and general 
neurodermatitis associated with stress 
phenomena are reported. The neuroder 
matitis increased as the surgery was con 
templated and cleared up after the opera- 
tions were performed without previous 
warning. Each patient recovered 6/6 cor- 
rected vision. (8 figures) 

Beulah Cushman. 


Katorgina, ©. The classification of 
senile incipient cataract. Vestnik oftal. 
4 :30-35, July-Aug., 1956. 


The author examined 102 eyes with in- 
cipient forms of cataract and classified 
them clinically as limited, advanced and 
mixed. The anatomical division was into 
cortical, nuclear and subcapsular cataract. 
The appearance of these forms of cataract 
as examined with the slitlamp and focal il- 
lumination is described. In the majority 
of the patients there was cortical cataract. 
(9 figures, | table) Olga Sitchevska. 


Palin, A. and Tudway, R. C. The use of 
radioactive isotopes in the diagnosis of 
intra-ocular malignancy. Tr. Ophth. Soc. 
U. Kingdom 75:281-299, 1955. 

The authors studied the value of P” in 
the diagnosis of tumor. Of the 862 eyes 
received at the Institute of Ophthalmol- 
ogy, which had been enucleated because 
of supposed intraocular malignant neo- 
plasm, 12.9 percent were found to have no 
malignant growth. They found that the 
test in its present state is not to be re- 
garded as a substitute for painstaking clin- 
ical judgment, but that it does have un- 
doubted value as an adjunct where clini- 
cal consultant opinions are not unant- 
mous. (13 figures, 14 references) 

Beulah Cushman. 


Reed, Howard. Some observations on 
the visual results of cataract extractions. 
Canad, M.A.J. 75:113-115, July 15, 1956. 

Between 1910 and now, cataract extrac- 
tion in patients with a visual acuity of 


20/30 or better, rose from 40 percent to 
90. This was made possible by the accept- 
ance of the intracapsular extraction, In 
the author's cases, delayed anterior cham- 
ber formation and hyphema was more 
common in the keratome incision group, 
although the visual acuity was not af- 
fected. The use of a Graefe knife or kera- 
tome is a matter of personal preference. 
Small variations in the technique of the 
number and types of preplaced or post- 
placed sutures do not materially influence 
the visual results, (5 tables, 14 references) 


Irwin E. Gaynon. 


11 
RETINA AND VITREOUS 


Fischer, Franz. The newer therapeu- 
tic measures for diabetic retinopathy. 
Therap. d. Gegenw. 95:304-308, Aug., 
1956. 


The author gives a condensed account 
with brief but extensive bibliographic 
documentation of seven therapeutic 
measures, namely: 1. Rutin (vitamin P 
substances), 2, melanophore hormone and 
lipocaic hormone, 3. high protein diet, 4. 
vitamin E (tocopherol), 5, X-ray and 
radium therapy, 6. sexual hormone (an- 
drogens and estrogens), and 7. hypophy- 
sectomy and adrenalectomy. Rutin is as 
good as useless therapeutically although 
it has not been shown as yet that it may 
not prevent or postpone the development 
of retinopathy in a diabetic. In any case 
it does reduce capillary fragility. Expert- 
ence with measures 2, 3, 4, and 5 does not 
justify any conclusions. Experience with 
sexual hormones is more extensive and 
more promising, but also not adequate as 
a basis of judgment. Measures 7 are still 
completely problematic. In short, in the 
absence of effective therapy one must con- 
centrate on prevention for which the Jos- 
lin school has shown the way. 


F. Haessler. 
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Lijo Pavia, J. Internal exudative retini- 
tis, treated successfully with hydrocorti- 
sone. Key. oto-neuro-oftal. 31 :42-46, April- 
May, 1956. 

The author refers to a previously pub- 
lished paper in which he called attention 
to the fact that internal exudative retinitis 
is not often diagnosed. He feels that it ts 
a definite disease entity mainly in young 
patients, without any definite etiology, 
which affects the innermost layers of the 
retina and is always reversible. 

The author treated one of his patients 
with six subconjunctival injections of 12.5 
mg. of hydrocortisone and the visual acu- 
itv improved considerably, Photoretino- 
grams made before and after the treat- 
ment emphasize the fact that hydrocorti- 
sone can reverse the ophthalmoscopic find. 
ings of the disease. (2 figures, 10 refer- 
Cnces) 

Walter Mayer. 


Lijo Pavia, J. Retinitis proliferans. 
Kev. oto-neuro-oftal. 31 :37-41, April-May, 
1956, 

The author discusses briefly the path- 
ology of this disease, the various theories 
of its origin, and also the ophthalmoscopic 
findings, Panoramic photoretinograms are 
of the greatest help for a differential diag- 
nosis. He presents three cases of this dis- 
ease with short case histories. (4 figures) 

Walter Mayer. 


Marinho de Queiroz, J]. Coats’ retini- 
tis and xanthomatosis. Key, brasil. oftal. 
15 :137-150, June, 1956. 

The author made a detained pathologic 
study of an eye with Coats’ disease and 
feels that the foam cells, hemorrhages, 
granulomatous tissue, crystals of choles- 
terol, infiltration with round cells and the 
tendency to fibrosis are totally similar to 
the pathologic features of the xanthomato- 
sis of the normocholesterinic group. The 
author feels that into this group belong 
the eosinophilic granuloma of the orbit, 
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the Schueller-Hand Christian disease and 
gargoilism, He is now feeding cholesterol 
to rabbits experimentally, in an attempt 
to reproduce the same pathologic findings. 
(6 figures, 20 references) 


Walter Mayer. 


Marinho de Queiroz, |. Serous choriop- 
athy and retinopathy. Kev. Brasil oftal. 
15:171-176, June, 1956. 

The author studied three cadaver eyés 
used for keratoplasty and found localized 
the retina and surrounding 
structures in different phases in all of 
them, which, the author believes, are prob- 
ably manifestations of different stages of 
choriopathy or retinopathy. 
(3 figures, 5 references) Walter Mayer. 


edema of 


al SCTOUS 


McGaughey, R. S., Alexander, C. and 
Morrish, J. A. The Groenblad-Strandberg 
syndrome. A report of three cases with 
massive gastrointestinal hemorrhage dur- 
ing pregnancy. Gastroenterology 31 :156- 
168, August 19506. 

The authors add three cases of massive 
gastrointestinal hemorrhage in patients 
with the Groenblad-Strandberg = syn- 
drome (pseudo-xanthoma elasticum, angi- 
oid streaks, and visceral manifestations) 
to the 11 cases which have been reported. 
These three cases are the first reported 
massive gastrointestinal 
hemorrhage occurring in pregnant women 
who have the disease. The hemorrhage 
occurred only during pregnancy in these 
women and the relationship seems to be 
more than coincidental, Why pregnancy 
has an adverse effect on women with this 
disease is unknown. The disease should 
be suspected when there is upper gastro- 
intestinal hemorrhage of obscure origin 
and the presence of pseudozanthoma elas- 
ticum, and angioid streaks of the retina 
should suggest this diagnosis at the bed- 
side, (5 figures, 24 references) 


F. 


instances of 


Haessler. 


ABSTRACTS 


Morgan, ©. Gayer. Some aspects of 
thrombosis of the retinal veins and its 
treatment. Tr. Ophth. Soc. U. Kingdom 
75 :3-24, 1955. 


The author describes the pathogenesis 
and unique pathology of venous throm- 
bosis. He gives practical evidence of the 
value of anticoagulants if the treatment 
can be initiated before the tissues have 
been torn by extravasated blood and that 
successful prophylaxis depends on antiet- 
pation of the actual thrombotic incident. 
(3 figures, 3 tables, 16 references) 

Beulah Cushman. 


Ooka, R. and Ogami, T. Effect of cold 
pressor test on retinal arterial pressure 
and its relation to the reaction in the cen- 
tral vascular system. Acta Soc. Ophth. 
Japan 60 :740-745, July, 1956. 

The blood pressure of the central retinal 
artery rises in the cold pressor test. How- 
ever, the rise of the pressure in the retinal 
artery comes later than in the brachial 
artery. The recovery of the original ten- 
sion after the test is also later in the ret- 
inal artery. It is also supposed that the 
reactivity of the retinal artery to the cold 
pressor test is smaller than that of the 
cerebral vascular system to an inhalation 
of CQO,. (4 figures, 2 tables, 9 references) 

Yukihiko Mitsui. 


Takeuchi, F. A study of essential hyper- 
tension by measurement of the caliber of 
retinal blood vessels. Acta Soc. Ophth. 
Japan 60:745-754, July, 1956. 

The measurement of the caliber of the 
retinal blood vessels is made with Mi- 
kuni’s apparatus, which is a micro-scale 
attached to a binocular ophthalmoscope. 
A narrowing of the retinal vessel results 
with an advance of hypertension, partic- 
ularly in the artery; thus a decrease in 
the ratio of the arterial caliber to the 
venous caliber results. A definite narrow- 
ing is observable in stages III and IV of 
Keith- Wagener and this fact may suggest 
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that the narrowing of the artery in these 
stages 1s not only due to the sclerosis but 
also to a spasm of the artery. In contrast 
to Badtke, there is no dilatation of the ar- 
tery in the earliest stage of hypertension. 
(1 figure, 8 tables, 14 references) 
Yukihiko Mitsui. 


13 
NEURO-OPHTHALMOLOGY 


Bonnet, Paul. Ophthalmologic signs of 
cerebral tumors. |. Med. Lyon 37 :511-530, 
July 5, 1956. 

This is a rather comprehensive article 
which emphasizes the importance of a 
careful and complete ophthalmologic ex- 
amination in every case of suspected in- 
tracranial abnormality. The author dis- 
cusses papilledema at length and em- 
phasizes quite properly that a careful 
study of the visual fields is far more im- 
portant than the presence of papilledema 
in diagnosing and localizing cerebral tu- 
mors. Lesions of the optic pathways are 
presented in the classical antertor-pos- 
terior direction and a description of the 
visual field loss in each location given. 
Finally Bonnet presents the implications 
of various ocular palsies. This article will 
be of interest chiefly to French speaking 
ophthalmologists without access to Tra- 
quair or Walsh. (9 figures) 

David Shoch. 


Lein, J. N., Stewart, T. and Boll, F. C. 
Sex-linked hereditary nystagmus. ledia- 
trics 18:214-217,. Aug., 1956. 

The authors present two pedigrees of 
families showing a hereditary sex-linked 
nystagmus. Apparently only four such 
pedigrees have been presented before. The 
defect occurred only in males but was 
transmitted by females. In every case the 
onset was at birth without any associated 
ocular disease, No other neurologic de 
fects could be elicited. Color vision was 
normal but there was a diminution of cen- 
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tral vision in each case, apparently sec- 
ondary to the nystagmus. 
David Shoch. 


etersen, Peter. Pupillography and the 
pupillogram. Acta physiol. Scandinay. 
37 :1-141, 1956. 

This monograph cannot be abstracted 
adequately but we call attention to it here 
because it appeared in a periodic publica- 
tion, 


14 
EYEBALL, ORBIT, SINUSES 


Brain, Kussell. Exophthalmos. Tr. 
Ophth, Soc, U. Kingdom 75 :351-356, 1955. 


The exophthalmos and ophthalmoplegia 
are due to the swelling of the ocular mus- 
cles but occasionally the ophthalmoplegia 
may be apparent without exophthalmos. 
No clear clinical distinction exists be- 
tween the ocular signs in thyrotoxicosis 
and in exophthalmic ophthalmoplegia, but 
the pathological changes are different. 
The author feels that Graves’ disease 
and exophthalmic ophthalmoplegia are 
fundamentally alike-—a  hypothalamic- 
pituitary disturbance—and the difference 
is due to the degree of responsive activity 
of the thyroid and the effect on the other 
endocrine glands themselves and in the 
reactions of the peripheral tissues. 

Exophthalmos in exophthalmic ophthal- 
moplegia is associated with resistance to 
backward displacement of the globe, uni- 
lateral or bilateral, some widening of the 
palpebral fissure, and lagging of the eye- 
lid on looking downwards. Early conjunc- 
tival changes consist of edema, glisten- 
ing, rolling easily into folds and increased 
vascularity, Elevation of the eyes is the 
movement affected first, then abduction. 
In extreme cases practically all move- 
ment can be lost. 

Thyroidectomy is the treatment of 
choice in the thyrotoxic ophthalmoplegia, 
but if the exophthalmos is secondary to a 
pituitary-adrenal dysfunction thyroidec- 
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tomy will make it worse. Treatment of 
the thyrotrophic exophthalmos at present 
seems to be X-ray radiation of either the 
pituitary or the orbits, (5 references) 
Beulah Cushman. 


Folken, G. G. Posttraumatic intraocular 
hemorrhage. Minnesota Med. 39 :440-443, 
July, 1956, 

Hyphemia results from tears at the 
root of the iris, the ciliary body, or in 
Schlemm’s canal. Vitreous hemorrhages 
follow rupture of blood vessels of the cili- 
ary body, choroid, and at times, the retina. 
Secondary hemorrhages usually occur be- 
tween the second and fourth day ; second- 
ary glaucoma is common at this time, the 
prognosis becomes poorer, and a simple 
paracentesis is indicated. 

The patients should be kept in bed for 
one week with both eyes bandaged for a 
minimum of four days. The tension 
should be watched, and supportive treat- 
ment given, The use of a miotic is said 
to prevent secondary hemorrhage because 
the iris vessels are put on a stretch, the 
blood is squeezed out of the contracted 
ciliary muscle; and at the same time the 
canal of Schlemm should be opened to aid 
the absorption of blood in the anterior 
chamber. (14 references) 


Irwin E. Gaynon. 


Greene, Raymond. Exophthalmos. 
Tr. Ophth. Soc. U. Kingdom 75 :341-350, 
1955. 


The author in a review of the literature 
outlines the relation of exophthalmos to 
the thyroid and the exophthalmos-produc- 
ing substance of the pituitary. Experi- 
mentally the exophthalmos of Graves’s 
disease is associated with the influence of 
a substance or substances contained in 
pituitary extracts. The thyrotropic extract 
has been found to contain three factors, 
one of which raises the basal metabolic 
rate, another produces epithelial hyper- 
plasia in the thyroid without exophthal- 
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mos and the third produces only exoph- 
thalmos. Thyrotophin which is second in 
its purest form had less effect on the eyes. 

The exophthalmos-producing sub- 
stance of the pituitary has been found in 
serum of exophthalmic patients. It and 
thyrotropine, though not identical, must 
be closely related. It has been found that 
corticotrophin with small doses of pitut- 
tary extract will produce exophthalmos in 
rats. It has also been noted that the thy- 
roid stimulating factor of the thyrotro- 
phic extract is inhibited by iodination, 
whereas the exophthalmos producing fac- 
tor is not. 

Endocrine disorders should be regarded 
as perversions of physiology rather than 
diseases, The author points out that we 
must study the edema and water content 
of tissues associated with the mucopoly- 
saccharides and an increase in hyaluronic 
acid, It is most unlikely that a hormone 
causes the eyes to protrude. We must 
study the basic mechanisms of polysac- 
charide and fat metabolism and the man- 
ner in which they are effected by the 
body's hormones. (39 references) 


Beulah Cushman. 


Marinho de Queiroz, J. and Barbi, C. 
Eosinophilic granuloma of the orbit. Rev. 
brasil. oftal, 15:163-168, June, 1956. 

The authors describe a case of proven 
eosinophilic granuloma of the orbit which 
was cured by excission and curettage. 
They emphasize the importance of numer- 
ous X-ray films taken at different angles, 
which will help greatly in making a diag- 
nosis if the most minute bony erosion is 
evaluated in these different views. Al- 
though it was not done in their case, the 
authors feel that X-ray treatment should 
be instituted after the surgical treatment. 
(3 figures, 9 references) Walter Mayer. 


Pennybacker, J}. Exophthalmic ophthal- 
moplegia. Tr. Ophth. Soc. U. Kingdom 
75 :357-363, 1955. 


The author discusses the treatment of 
38 patients who were observed since 1938 
and the effects of various treatment on 
the exophthalmos. The most extreme 
symptoms developed during the years of 
war stress; the affection is less common 
in periods of relative tranquillity. Ther- 
apy should consist of local treatment to 
lids and to the pituitary, and general en- 
docrine treatment. Beulah Cushman. 


Psenner, L. Roentgenologic manifesta- 
tions of space-taking lesions of the orbit. 


Fortschr. a. d. Geb. d. Roentgenstrahlen 
85:125-141, Aug., 1956. 


The author analyzes the general and 
particularly the roentgenologic diagnosis 
of the causes of exophthalmos in a number 
of illustrative cases. The reproductions of 
the X-ray films in question are excellent 
and truly illustrative. The commonest 
causes of exophthalmos are neoplasm and 
inflammation and the processes need not 
originate only in the soft and bony tissues 
of the orbit itself but in neighboring si- 
nuses, the anterior and middle intracranial 
fossa and the epipharynx. (26 figures) 

F. H. Haessler. 


Stallard, H. B. Exophthalmic ophthal- 
moplegia. Tr. Ophth. Soc. U. Kingdom 
75 :365-378, 1955. 

Surgical intervention is indicated to in- 
sure immediate adequate and sustained 
covering and protection of the cornea, to 
reduce orbital edema and to relieve the 
damaging effects of compression and 
stretching of the intraorbital structures 
before the X-ray and medical treatment 
relieves the active phase of the thyrotropic 
disorder. Any ocular muscle surgery 
which may become necessary can be dealt 
with at the appropriate time. When pro- 
gressive exophthalmos does not respond 
to medical treatment, a carefully per 
formed tarsorrhaphy may hold and protect 
until radiation therapy has checked and 
reduced the exophthalmos, Small round 
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cells, which infiltrate the extraocular mus- 
cles, the orbital fat and connective tissue, 
are radio-sensitive, and treatment consists 
of 50 to 150 r on alternate days up to a 
dose of 800 r for four to six weeks. Reces- 
sion of the globe usually begins within ten 
days and continues for five to eight weeks. 

The effect of bony decompression ac- 
cording to Naffziger is often meager and 
does not relieve epiphora, chemosis or 
peri-orbital edema. (5 figures) 

Beulah Cushman. 


15 
EYELIDS, LACRIMAL APPARATUS 


Law, Frank W. Dickey’s operation for 
ptosis. Tr. Ophth. Soc. U. Kingdom 
75 :249-257, 1955. 

The ideal operation for ptosis is one of 
shortening or advancing the levator ten- 
don. The superior rectus should be used 
only when the levator has no function. 
The lid should only be attached to the 
frontalis muscle when there is no move- 
ment of the lid or globe. The Dickey 
operation is indicated when there is no 
movement upward of the lid or the globe, 
which produces progressively more eleva- 
tion of the lid with single vision. (3 fig- 
ures) Beulah Cushman, 


17 
INJURIES 

Arnold, E. L. Gas gangrene panophthal- 
mitis due to Cl. welchii. Tr. Ophth. Soc. 
U. Kingdom 75 :259-263, 1955. 

Brownish exudate in the anterior cham- 
ber and a quantity of pus of the same color 
was seen in the eye of a five-year-old boy, 
whose eye was removed after a penetrat- 
ing wound of the cornea. A gram-positive 
bacillus identified as Cl. welchii (perfrin- 
gens) which was sensitive to penicillin 
and aureomycin was found. 

The absence of gas was noted in the 
clinical examination although a large 
amount was produced in the cultures. It 
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is suggested that in all intraocular in- 

juries the investigation include a search 

for anaerobic organisms. (9 references) 
Beulah Cushman. 


Reynon, M. and Belaisch, A. Traumatic 
arteriovenous caroticocavernous aneu- 
rysm. Ann. d’ocul. 189:365-379, April, 
1956. 


A case of caroticocavernous aneurysm 
with fatal termination is presented. Diag- 
nosis had been confirmed by arteriog- 
raphy. Ligation of the common carotid 
artery had failed to control the ocular and 
general complications, and evisceration of 
the ipsilateral eye was required for neuro- 
paralytic keratitis and glaucoma. Intra- 
cranial exploration revealed a dilated oph- 
thalmic vem, compressing the optic nerve. 
Both were sectioned, and clips were 
placed on the intracranial portion of the 
internal carotid artery. The patient died 
a few hours later. The authors caution 
against the intracranial approach in other 
such cases, (4 figures, 15 references) 


John C. Locke. 


18 
SYSTEMIC DISEASE AND PARASITES 


Francois, J. and Verriest, G. Syphilitic 
gumma of the hypophysis. Ann. d’ocul. 
189 :416-424, April, 1956. 

A 38-year-old syphilitic woman de- 
veloped headache, bitemporal hemiano- 
pia, and signs of pituitary hypofunction, 
near the end of her first pregnancy. After 
antiluetic therapy, the central vision re- 
turned to normal and the visual fields al- 
most to normal. Diagnoses of functional 
enlargement of the pituitary gland, opto- 
chiasmal arachnoiditis and retrobulbar 
chiasmal neuritis were discarded in favor 
of a diagnosis of syphilitic gumma of the 
hypophysis. (5 figures, 7 references) 

John C. Locke. 


Georgiades, G. Fuchs’ syndrome, the 
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Barré-Liéou syndrome, and lesions of the 
cervical spine. Ann. d’ocul. 189 :380-391, 
April, 1956. 

Abnormalities of the cervical 
similar to those found in the Barre-Lieou 
syndrome, were demonstrated radiologt- 
cally in 23 of 40 patients with Fuchs’ 
heterochromic cyclitis, These included 
cervical rigidity, spondylolithiasis, 
crease or decrease of intervertebral spaces, 
osteophytosis, and decalcification. The 
fifth and sixth cervical vertebrae were the 
commonest sites for the lesions, and the 
first three cervical vertebrae were general- 
ly normal. The Barré-Lieou syndrome 
(retrobulbar pain, headache, tinnitus and 
vertigo) coexisted in 11] out of 55 cases. 
Radiologic study showed cervical lesions 
were present in seven out of ten cases. (6 
figures, 15references) John C. Locke. 


spine, 


Jawetz, E., Hanna, L., Kimura, S. J. and 
Thygeson, P. Clinical diseases of adults 
associated with sporadic infections by 
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APC viruses. Arch. Int. Med. 98:71-79, 


July, 1956. 

Adenoidal - pharyngeal - conjunctival 
(APC) viruses are widely accepted as 
important etiologic agents in respiratory 
disease in military men and in children, It 
is becoming clear that a wide range of dis- 
eases, from minimal to severe, and in- 
volving one organ system or many, can oc- 
cur, The majority of proved sporadic APC 
virus infections in adults observed by the 
authors have involved the eye. The con- 
stancy of eye affection has suggested that 
the eye may serve as portal of entry and 
this concept is supported by the difh- 
culty of infecting volunteers with APC 
virus through the respiratory tract and 
the ease with which infection follows ap- 
plication of the virus to the conjunctiva. 
Cases have been observed in which con. 
junctivitis was the first symptom of dis- 
ease and preceded systemic manifesta 
tions by several days. (3 figures, 14 ref- 
erences) Irwin E. Gaynon. 


OrpHTHALMIC MINIATURE 


After an incision through the cornea, the retraction of the divided 
tissue is most marked at its anterior and posterior surfaces, so that when 
the lips of the wound come together again there is contact of the central 
areas of the substantia propria and wedge-shaped gaping spaces left an- 


teriorly and posteriorly. 


Treacher Collins, 
Transactions of the Ophthalmological Society of the 
United Kingdom, 34:18, 1914. 


NEWS ITEMS 


bedited hy Lyte, MDP 
$11 Clak Street, Concmmat: 10, Ohio 


News items should reach the editor by the 12th of the month. For adequate publicity, notices of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 


lr, V. P. Filatov, aged 81 years, died at Odessa, 
US.S.R., during October, 1956, Dr. Filatov, direc- 
tor of the Ukranian Research Experimental Insti- 
tute for eye disease and tissue therapy, was a leading 
figure im soviet medical research. 


ANNOUNCEMENTS 
Researcn Srupy 


The Research Study Club of Los Angeles an. 
nounces its 26th annual midwinter clincial conven- 
tion in ophthalmology and otolaryngology, January 
14 through 25, 1957. The guest lecturers for the 
eye program, which will be held Monday through 
Vriday, January 21st through 25th, will be Dr 
John M. McLean and Dr. Graham Clark, New 
York, and Dr. Samuel J. Kimura, San Francisco. 
Instruction courses in ophthalmology will be con- 
ducted by Dr. Kimura, Dr. Julian N. Dow, Dr. 
Robert V. Shearer, and Ir. Alfred R. Robbins. 
A symposium will be conducted by Dr. Clarence H. 
Albaugh, Dr. John P. Lordan, and Mr. Russell L. 
Stimson, all of Los Angeles 

Further information may be obtained from: 

lor. Norman lJesberg 
500 South Lucas Avenue 
Los Angeles 17, California 


sCHOWSKY'S LECTURES 


It has been announced by Mr. Gordon Gliddon, 
business officer of the Baker Library, Dartmouth 
College, Hanover, New Hampshire, that there has 
been a new printing of Alfred Bielschowsky’s Lec- 
tures on Motor Anomalies, with a foreword by 
Walter B. Lancaster, M.D. Three editions of these 
lectures have been exhausted. The contents of the 
present edition is said to be identical with previous 
issues; however, the format is slightly different. 
The cost of the Lectures is $2.50. 


INDIA OFFERS TRAINING 


The Eye Hospital, Sitapur, U.P., India, offers 
facilities for practical training in ophthalmology, 
with special emphasis on surgery, for a period of 
two months starting January 1, 1957. The cost is 
$1,000.00, which includes board and lodging pro- 
vided by the hospital. Further information may be 
obtained from the Chief Medical Officer, Eye Hos- 
pital, Sitapur, U.P., India, 


ESSAY CONTEST 


The Mississippi Valley Medical Society announces 
its annual essay contest on any subject of general 


medical or surgical interest, including medical eco- 
nomics and education. The paper must be unpub- 
lished and of interest and value to practitioners of 
medicine, Contributions are accepted only from phy- 
sicians who are members of the American Medical 
Association and who are residents and citizens of 
the United States. 

Manuscripts must not exceed 5,000 words and 
should be submitted in five complete copies. The 
winning essay will receive a cash prize of $100.00. 
For further details write to: 

Dr. Harold Swanberg 
20 W. C. U. Building 
Quincy, Illinois 


RESEARCH COMMITTEF 


A National Committee for Research in Ophthal- 
mology and Blindness was recently formed by repre- 
sentatives from the four national ophthalmic so- 
cieties. Members of the committee are: Dr. Bernard 
Becker, Washington University, and Dr. A. Edward 
Maumenee, The Johns Hopkins University, repre- 
senting the American Academy of Ophthalmology 
and Otolaryngology; Dr. Michael J. Hogan, of the 
University of California, and Dr. Albert D. Ruede- 
mann, Sr.. Wayne University, representing the 
American Medical Association, Section on Ophthal- 
mology; Dr. Alson EF. Braley, University of lowa, 
and Dr. David G. Cogan, Harvard University, rep- 
resenting the American Ophthalmological Society ; 
and Dr. Irving H. Leopold, University of Pennsyl- 
vania, and Dr. Frank W. Newell, University of 
Chicago, representing the Association for Research 
in Ophthalmology. 

The committee plans to stimulate increased inter- 
est in ophthalmic research and to co-operate with 
aml act as an advisory group to all persons an‘ 
agencies interested in blindness, the prevention of 
blindness, vision, and research in the basic disciplines 
of ophthalmology. 


Wiews Eve 


The IX annual clinical conference of the staff 
and Society of Ex-Residents of Wills Eye Hospital 
will be held at the hospital on February & and 9, 
1957. The conference this year will be of special 
interest since it will be an important feature in 
commemorating the 125th anniversary of the found- 
ing of the hospital. 

The Bedell Lecture will be delivered by Dr. 
John M. McLean of New York, on the subject of 
“Management of the primary glaucomas.” 

The program will also include scientific papers by 
members of the staff and ex-residents of the hos- 
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pital, technical exhibits, and a color television pro- 
gram sponsored by Smith, Kline, and French Laho- 
ratories which will present ocular surgery, case 
presentations, and demonstrations of procedures and 
techniques. 

On Friday evening, February &th, there will be 
an informal reception and supper for the ophthal- 
mologists and their wives. On completion of the two- 
day program, the Wills Eye Hospital Society will 
hold its annual meeting and dinner at the Union 
League, Philadelphia, on Saturday, February 9, 
1957, at 6:30 PM. 

Prior to the conference there also will be a 
meeting preceded by dinner, of the Ophthalmological 
Section of the College of Physicians in Philadelphia 
on Thursday evening, February 7, 1957, at which 
Dr. James H. Allen of New Orleans will be the 


guest speaker. All ophthalmologists are invited. 


C)H1O POSTGRADUATE COURSE 


A postgraduate course in ophthalmology will be 
held at the Ohio State Union Building, Ohio State 
University, Columbus, Ohio, March 4 and 5, 1957. 
Speakers will be Dr. Francis H. Adler, Philadel- 
phia, “Diagnosis and care of muscle pareses”; Dr. 
(,eorge |. Hamwi, Columbus, “Clinical use of ste- 
roids”; Dr. John W. Henderson, Ann Arbor, Michi- 
gan, “Ophthalmic diagnosis of intracramal aneu- 
rysms,” “Neuro-ophthalmologic syndromes,” and 
“Differentiation of optic neuropathies”; Dr. Wil- 
liam E. Hunt, Columbus, “Evaluation of headache” ; 
Dr. Jay Jacoby, Columbus, “General anesthesia in 
eye surgery’; Dr. A. Fk. Maumenee, Baltimore, “Re- 
cent advances in the diagnosis and treatment of 
glaucoma,” “Surgery of the conjunctiva and cor- 
nea,” and “Diagnosis and management of uveitis” ; 
Dr. Ted Suie, Columbus, “Practical ocular micro- 
hology.” 

The registration fee for the course is $20.00. For 
further information write to: 

Dr. William H. Havener 
Department of Ophthalmology 
Umiversity Hospital 
Columbus, Ohio 


DALLAS ACADEMY 


Officers of the Dallas Academy of Ophthalmology 
and Otolaryngology are: President, lr. Ludwig A 
Michael; vice-president, Dr. Hal W. Maxwell; 
secretary-treasurer, Dr. Edward A. Newell. Meet- 
ings of the society took place on Octoher 2nd, 
November 6th, and December 4th. Meetings are 
scheduled for January &, 1957, February 5th, Feb- 
ruary 1%h, March 18th through 20th, when the 
Dallas Southern Clinical Society meets; April 27th 
through May Ist, meeting of the Texas Medical 
Association at Dallas; May 3rd and June 4th 


AN-AMERICAN ASSOCIATION 


The fourth mterim congress of the Pan-American 
Association of Ophthalmology will be held at the 
Hotel Statler, New York, from April 7 through 10, 


1957. It will be a joint session with the National 
Society for the Prevention of Blindness. 

At the opening meeting the Hon. Robert F. Wag- 
ner, mayor of the city of New York and honorary 
president of the congress, will speak, as will Dr. 
Frank B. Berry, assistant secretary of defense for 
medical affairs, and Maj. Gen. Dan C. Ogle, surgeon 
general, U. S. Air Force. 

Under the chairmanship of Dr. John M. McLean, 
New York, the following symposia will be con- 
ducted: I. Diseases of the ocular fundus, Dr. 
George N. Wise, moderator; II. Ophthalmic sur- 
gery, Dr. John H. Dunnington, moderator; IIL. 
Therapeutics in present-day ophthalmology, Dr. 
Irving H. Leopold, moderator. 

Dr. |. Gordon Cole is chairman of surgical clinies ; 
Dr. Wendell L. Hughes, motion pictures; exhibits, 
Dr. Gerald Fonda; social activities, Dr. Elizabeth 
Constantine; public relations, Dr. Frank H. Con- 
stantine, chairman, and Miss Lois Stice, consultant; 
registration and housing, Dr. Girolamo Bonaccolto. 
Dr. Moacyr Alvaro is past president and executive 
director of the Pan-American Association, and Dr. 
Brittain F. Payne, New York, is president of the 
association and general chairman of the congress. 
lor. |. Wesley McKinney, Exchange Building, Mem- 
phis 3, Tennessee, is executive secretary for North 
of Panama. 


Nnirep KINGDOM MEETING 


The annual congress of the Ophthalmological So- 
ciety of the United Kingdom will be held at the 
Royal Society of Medicine, 1 Wimpole Street, Lon- 
don, W. 1, on April 11, 12, and 13, 1957. The presi- 
dential address will be delivered by Mr. J]. J. Healy 
on “The intraocular circulation in arteriosclerosis 
and high blood pressure.” The subject for discussion 
will be “Ocular aspects of diabetes.” This will be 
opened by Prof. G. I. Scott, Dr. Norman Ashton, 
and Dr. |. D. N. Nabarro. There will also be a 
short symposium on “Congenital cataract.” Sir 
Stewart Duke-Elder will deliver the Bowman Lec- 
ture, his subject being “The etiology of glaucoma.” 


PeRSONALS 


The Section on Ophthalmology, American Med- 
ical Association, awarded a $250 prize to Dr. T. FE. 
Sanders and Dr. Albert P. Ley of Saint Louis, for 
their paper entitled, “Fungus keratitis,” judged on 
the basis of presentation and originality. This award 
was made at the Section meeting in Chicago in 


June, 1956. 


The Lister Medal of the Royal College of Sur- 
geons (England) for 1956 has been awarded to Sir 
Stewart Duke-Elder, who will deliver the Lister 
Lecture in London on April 5, 1958, under the 
auspices of the Royal College of Surgeons of Eng- 
land. 


Dr. kdwm B. Dunphy, Boston, will deliver the 
Sanford R. Gifford Lecture on February 15, 1957, 
during the annual clinical meeting of the Chicago 
Ophthalmological Society. 
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CONFIDENCE 


and well placed too! 


The ophthalmologist knows that when he recommends 
a GUILD OPTICIAN, the service and quality which are a Guild 
tradition help to make his patient satisfied. He has 
confidence that his CuILD opTicIAN will get the job done right. 
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yours without obligation. 


BETA 
RADIATION | 


for treatment of | 
superficial corneal diseases 
You will be interested in the sci- 
entific data compiled in our book- 
let, “Radiation Therapy Sources.” 
It includes clinical data, indica- 
tions for treatment by irradiation, 
suggested dosage table, U. S. 
Atomic Energy Commission regu- 
lations, and a description of our x te 
improved M-1 Applicator. It's 


The M-1 
Strontium-90 Applicator 


UELLER CO. 


330 South Honore Street 
Chicago 12, Illinois 
DALLAS - HOUSTON - LOS ANGELES . ROCHESTER, MINN. 


Determining acuity, conver- 
gence, and punctum proximum 
of accommodation are done effi- 
ciently with the Accommodom- 
eter. Held in one hand, it pre- 
sents a variety of easily change- 
able symbols at close distances 
measured from the outer orbital 
rim. Acuity at one-third meter is 


determined by symbols gradu- 
ated from 20/400 to 20/20. 


Write: Dept. 7, 518 Powell St. 
San Francisco, California 


Instruments of ophthalmology: Costenbader Accommodometer 


ACCOMMOGATIVE ESOTROPIA diagnosis and treat- 
ment finds the Accommodometer valuable for determining ac- 
curately the least hyperopic correction which will maintain 
good vision and good binocular alignment. Various techniques 
are described in literature we will be happy to send you. 


| Parsoms 
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RETINAL-CAMERA 


ELECTRONIC 


BIG OPHTHALMOSCOPE 


MONOCULAR 
On 
BINOCULAR 
= 


Black and white or 
full color pictures of 
the fundus of the 
eye. Speed of |/800° 
of second. 

Field 32/38°. 


R. A. DUDRAGNE 


49, Boulevard de Courcelies, Paris VIII 
FRANCE 
Telephone © Wagram 48-27 © Carnot 41-70 


| 
w 
French and Foreign Patents 
Literature and References 
available on Request 
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SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N.Y. 
ESTABLISHED 1875 PARIS 


McLEAN TONOMETER 


This is a most accurate instrument for measuring intraocular pressure. 
It is simple in construction and operation, has a direct reading scale, The 
scale shows normal and abnormal limits of tension in red and black. 


Supplied in case, $355.00 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front surface 
mirrors which do away with parallax, this exophthalmometer enables the 
examiner to measure the degree of exophthalmos accurately and rapidly 


is without assistance 


The right member slides over a calibrated millimeter rule. Each member has two mirrors mounted at 
right angles, one above the other. When the instrument is in position, with the two outer pomts in contact 
with the temporal margin of each orbit, the profile of the cornea is seen in one mirror and the scale m the 
other. The scale reading directly above the corneal images gives its protrusion in millimeters. 

The separation of the two members is shown on the slide. All measurements of the same case must be 
made with the members separated to the same reading on the sliding scale. 

Price $55.00 


Supplied in case. 


BERENS PRISM BARS 


are the accepted instrument for the rapid perform- 
ance of the screen test, for measuring all forms of 
muscular unbalance and for prism exercise. 


MAES 


VERTICAL HORIZONTAL or 

17 x 30mm. prisms 17 x 30mm. prisms | al 

Ne. No. BS 3-5-10-15-20 

’ Price $11.00 

No. BSR 3-5-10-15-20 Red 
Price $16.50 Price $12.00 

No. B6 1-3-5-10-15-20 

No. Bi4 1-2-3-4-5-6-8-10-12- Price $12.50 
0, BIS 1-2-4-6-8-10-12-14- 

16-18-20-25-30-35-40 
Price $27.50 Price $27.50 A Sel 

Large bars with 28 x 30mm. prisms arr 
No. LB14 1-2-3-4-5-6-8-10- No. 1-2-4-6-8-10-12- - 


12-14-16-18-20-25 14-16-18-20-25-30-35-40 
Price $35.00 Price $35.00 <= 
Available at all optical and surgical suppliers 
Manufactured by 
4920 N. Lawrence Street R. O. GULDEN Philadelphia 20, Pa. 


Our new complete brochure is now available 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 


Erker Bros. Optical Co. 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 


Phone RAndolph 6-2243-44 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF 
THE WORLD'S CURRENT LITERATURE 
ON OPHTHALMIC SUBJECTS 

Indispensable to the busy practitioner for quick 
reference and timely useful information. 
“Ophthalmic Literature” and Index (8 numbers) 
Yearly subscription—Four Guineas ($13.50 
U.S.A.). Published by British Medical Association. 


U.S.A. Agent 


GRUNE & STRATTON, INC. 
381 Fourth Ave. 
New York 16, New York 


CHICAGO, ILL. 
ALMER COE & COMPANY 


Prescription Opticiens 


Established 


10 N. Michigan Ave. 
1645 Orrington Ave., Evanston, Iii. 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. © 


Guild Optician 


Oculists’ prescriptions exclusively 


LM. Prince OPTICIANS 


Specialists in filling ophthalmologists’ 
prescriptions with utmost care. 

4 West 4th St. 
23 Garfield Pi. 
411 Oak St. 
Dayton, Ohio | 117 $. Lidiow 
Covington, Ky. | 623 Scott St. 
Newport, Ky. | 4 & Washington 


PERFECTION, SKILL, and SERVICE SINCE 1872 


Cincinnati, Ohio 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 
\ 
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“Take advantage of our Used Instruments Exchange when buying selling used 
equipment of any kind. For information write to address below.” us | 


Jhe Unique 
GOLDMANN SLIT LAMP 


® One Arm Control 


® Hruby Lens for Fundus Exam- 
ination 


Many Other Advantages 


U.S. Agents Also for: 


Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 


Can Be Mounted on B & L or AO 
Stands. 


Trede in Allowance for Poser and Universal Lamps 


ALFRED P. POLL 


Instruments of Top 


West 55th Street, New York 19, N.Y. 


OPHTHALMIC INSTRUMENTS 


OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 
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Staffed to serve you better 


when you send your Fx to Benson’s 
hundreds of optical craftsmen 


assure you of quality service 


Wes, one of the resources at your 
disposal at BENSON's is the experience 
and skill of our optical craftsmen. 


And, coupled with this know-how is 
what we call “Quality-Desire.” 


These outstanding technicians have the 
desire to excel — to do each operation 
just a little better than normally required. 
This extra attention to details on 

every & spells Quality for you. 


This quality service is yours with 

no slow-down in delivery. BENSON'S is 
staffed and equipped to handle its 
volume of prescription service with 
optimum efficiency — and doing the job 
right the first time eliminates costly 
profession since 1913 and time-consuming re-works. 


On your next BR, try BENSON’s — 
dedicated to provide unexcelled 
R service to the ophthalmic 


Executive Offices * Minneapolis 2, Minn. 


ARTIFICIAL EYES GREINER & MUELLER 
MADE TO ORDER 


AND FITTED EXPERTLY 55 Weshingten . . . Chicage 2, ill 
Phone PR 2-4449 
Bronches at Kenses City, Me., Detroit, Mich. 


Our experts vielt Milwaukes, Madison, Minneapolis and 
St. Leuls regularty. Serving the Middie West since 1924. 


Eye making has been a family tradition 
with us since 1835 


~A 

COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIOWEST CITIES 


The LAWTON 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT U. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


a 
*Belocciuders *Hand Occluders *Phoro-Le 
Cataract Bifocal Loan Service *Hand Prism Sets (giass-plastic) *Portable illum. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Ber 1-40 
Contact Lenses *Hand Red Glass Comb. 
Gonioscopic Contact Lenses Lebensohn Astigmometer 
Red and Green Specs 
Gvibor Amblyscope Charts Lebensohn Hand Reading Card Soft Rubber Occlud 
Gvibor Distance Chart (E) *Lenscorometer Spec Bands 
Guibor Hand Reading Card (E) *Pocket Prism Bar Seerecseapes 
Guibor Motility Chort (Vertical 1-104) *Strait Top Bifecal Trial Set 
Guibor Stereo Cards *Pocket Prism Bar Trifecal Triel Set 
*Hand Duel Occiuder (Horizontal 3-204) Worth 4-Dot Tests 
*Belgard 
OPHTHALMIC 
OPTICIANS 


DISPENSING SERVICE WHOLESALE B SERVICE 


Main Office: 
itt N. Wabash Ave., at Wash. 
Chicago, Illinois 


Branch Office: 
1139 Central Ave., Wilmette, Il. 


Nt W 
INC. > 
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For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. a 
__AG.Jerrenson COMPACTO® LENSMETER 


Allied Aris Bidg. measuring instrument. Extremely accurate and simple to 

E Oo wee. Records « .12 D. cylinder as easily and quickly as a 
xclusively ptical strong power. Spherical and cylindrical powers to + end 
~— 20.00 D. prism to 5.00 D. Includes axis marker, carrying 
case, dust cover and instructions ........... $125.00 f.o.b. 


Urgent Request 


The Uveitis Laboratory, University of Cali- 
fornia School of Medicine, San Francisco, is in- 
terested to obtain freshly enucleated eyes from 
patients with ell types of uveitis and other 
endogenous inflammations. Attempts are being 
made to isolate etiologic agents from these eyes. 


The eyes should not be fixed in preservatives 
or frozen, but placed in « sterile bottle, packaged, 
and shipped as quickly as possible. Please send 
specimens air express, special delivery, collect. 
Enclose history and findings and mark the pack- 
age “Presh Tissue Specimen——Rush.” 


A report of isolations of organisms and 
pathologic findings, including « slide, will be 
sent to the contributor. Credit will be given in 
any resulting publications if desired. 


Telegraph collect if specimen being sent. 
Send eyes to Samuel Kimura, M.D., Michael J. 
Hogan, M.D., of Phillips Thygeson, M.D., Uni- 
versity of California School of Medicine, San 
Francisco 22. 


It Will Pay You 


to look through the advertising 


pages of this Journal. 


We discriminate as to the quality 
and reliability of the advertising 


accepted for the 


AMERICAN JOURNAL of 
OPHTHALMOLOGY 


Co, 
| BELLINGHAM, WASH, 
| 
| 
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GILL, MEMORIAL EYE, EAR, AND 
THROAT HOSPITAL 


Announces to the Profession 


THIRTIETH ANNUAL SPRING CONGRESS 
in 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


April let, te April 6th, 1957 
GUEST SPEAKERS 


As TBD. Aan Arbor, Michigan 
Harold F. Palle, M.D. ...... Aan Arbor, Michigas 
Frederick A. Pigi, M.D. F.A.C.S. ... Rochester, Minnesota 
Samurl Pomon, M.D. New York, New York 


Daw MM. Gordon, V.D., F.A.C.5. ....New York, New York 
Eimer Hees, M.D... F.A.C.S. Pennsylvania 
Maynard Hine, M.D. .............. Indianapolis, Indiana 
Howard P. House, M.D., F.A.C.8. .Loe Angeles, California 
Jay G. Linn, Jr., M.D., F.A.C.S. .Pittebargh, Peansylvania 
Frank W. Newell, M.D., F.A.C.8. ...... Chicago, 
Harry L. Rogers, V.D., F.A.C.S. ...... Philadelphia, Pa. 
Albert D. Reedemann, M.D., F.A.C.S. .Detroit, Michigan 
Barnes Woodhall, M.D., F.A.C.S. ........Derhem, N.C. 


Fer further information write: 
Superintendent, P41). Box 1789 Reancke, Virginia 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 1957 CLINICAL 


CONFERENCE 
FEBRUARY 15-16, 1967—THE DRAKE HOTEL 
PRELIMINARY PROGRAM 
GUEST SPEAKERS: 


Edwin B. Dunphy, M.D., Boston, Mase. 

Joseph 5S. Haas, M.D... Chicago, Hl. 

John Henderson, M.D., Rochester, Minn. 

William F. Hughes, M.D., Chicago, Ii. 

Harvey Thorpe, Pittsburgh, Pa. 

Derrick Vail, M.D., Chicago, 

L. Stillerman, M.D... Chicago, Il. 

Paul C. Bucy, Chicago, Ti. 

Brown Dobyas, V.D., Cleweland, Obie 

Matthew Taubenhaus, Chicage, Hl. 
and other authorities in Ophthalmology and related 
medical specialties. 

St ‘ECTS: 

>ympeosium on Ladocrine Exophthalmos 

Round Table Discussion on Ocular Probleme of In- 
fancy and Childhood 

Management of Intraocular Forcign Bodies 

Siit-Lamp Studies of the Chamber Angle and Posterior 
Segment 

(other tithes later) 


Fee: $35.00 (includes Round Table Luncheons) 


Registrar: Mere. Edward J. Ryan 
1150 Nerth Lerel Avenue 
Chicage 


THE THIRTEENTH ANNUAL GIFFORD 
MEMORIAL LECTURE 
De. Edwin B. Denphy, Boston, Massachusetts 
Friday, February 15, 1957, The Drake Hote! 
The Chicago Ophbthalmolagical Society weleomes ail 
ophthalmologists to attend the Gifford Memorial Lecture. 


A subscription to the Journal would be a most welcome gift to 


a friend. 


Fill in the form at the bottom of this page and mail with your 
check (rates: domestic $12.00; Canadian and foreign $14.00) , 
to Ophthalmic Publishing Company, 664 North Michigan Ave- 


nue, Chicago 11, Illinois. 


Please send the American Journal of Ophthalmology for one year 
to the following residents and students 


(For our records) 
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THE 
BRITISH JOURNAL OF 
OPHTHALMOLOGY 
Published monthly by 


The British Medical Association 
Annual Subscription $13.50 


OPHTHALMIC LITERATURE 


A comprehensive quarterly abstract of 
ophthalmology and cognate literature. 


Annual Subscription $13.50 


Subscriptions to: 
GRUNE AND STRATTON, INC. 
381 Fourth Avenue 


New York 16 
New York, U.S.A. 
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Clement Clarke Present 


ILLUMINATED NEAR VISION TESTS 


This convenient and inexpensive 
set is from the wide range of 
orthoptic equipment supplied by 


England's leading 
specialists in the 


manufacture of Clement Clarke of England. The 
orthoptic equipment, set comprises one cycle torch 
including Moorfields glazed with an opal glass filter, 
Synoptophore, Lyle hoods providing the Duochrome 
Major Amblyoscope, . Near Vision Test, Worth’s 4-Dot 
Ophthalmoscopes, Test, and the Barlite Test, and a 
Retinoscopes, Pro- pair of complementary diplopia 
jection Perimeters, goggles. Particulars of other 
Slit Lamps, ete. equipment are contained in the 


comprehensive Clement Clarke 
catalog, sent on request. 


INSTRUMENT DEPARTMENT: 63 WIGMORE STREET, LONDON, W.1, ENGLAND. 
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OUR BEST WISHES FOR 


A 
PROSPEROUS 
NEW YEAR 


week American Optical 


COMPANY 


* 
AND 


